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svjetskoj znanosti.
Zagreb, svibanj 1999. Dr.sc. Nikola Zovko
Ravnatelj Instituta
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7USTROJ INSTITUTA
URED RAVNATELJA
ZAVOD ZA TEORIJSKU FIZIKU
Program 009801
	 			  	
dr. sc. Branko Guberina, predstojnik
zavoda i direktor programa
  		
  
T00980101 Niskodimenzionalni sustavi, slojevi i površine
dr. sc. Radovan Brako, voditelj
laboratorija i teme
  		
 	
 	
 
 		  
dr. sc. Branko Guberina, voditelj
laboratorija i teme
  	
 	 	
 		

T00980103 Kvantna teorija polja, statistike i simetrije
dr. sc. Stjepan Meljanac, voditelj
laboratorija i teme
Grupa za linearnu i nelinearnu dinamiku
  	
  
dr. sc. Mladen Martinis, voditelj
laboratorija i teme
Tajništvo
ZAVOD ZA EKSPERIMENTALNU FIZIKU
Program 009802
			  	 
     		 
direktor programa
Laboratorij za nuklearne reakcije
   !  "#

    	    			
i teme
 $
  !	 dr. sc. Alfred Švarc, voditelj teme
Laboratorij za teškoionsku fiziku
T00980203 Fizika teških iona
  !	 "	 	  
laboratorija i teme
Laboratorij za elektromagnetske i slabe interakcije
 %" 
  " 
	# 	
       			
i teme
T00980205 Foton atom raspršenje dr. sc. Krunoslav Pisk, voditelj teme
Laboratorij za nuklearnu mikroanalizu
& '!	 	 ' 
#  

    #	$    			 
teme
Laboratorij za mjerenje niskih aktivnosti
T00980207 Prirodni radioizotopi i procesi u plinovima
  %& '   
laboratorija i teme
Laboratorij za fiziku visokih energija
T00980208 Eksperimentalna fizika visokih energija
  (	  )	   
Tajništvo
8ZAVOD ZA FIZIKU MATERIJALA
Program 009803
		 		 *+* 	    	,
interakcije i dinamika
dr. sc. Branko Pivac, predstojnik
zavoda i direktor programa
	  	 	  	
( )
   *		  "		

dr. sc. Branko Pivac, voditelj
laboratorija i teme
Laboratorij za tanke filmove
T00980302 Amorfni tanki filmovi
  - 	 !	  
laboratorija i teme
Laboratorij za molekulsku fiziku
T00980303 Raspršenje svjetla, interakcije i dinamika materije
  .$ /  
laboratorija i teme
Tajništvo
ZAVOD ZA ELEKTRONIKU
Program 009805
 	 	  & 		  		
  - 	 %& 
zavoda i direktor programa
Laboratorij za informacijske sustave
+ ,	"
	 
!
  - 	 %&  
laboratorija i teme
	  		 	 	 	 
T00980502 Optimizacija obrade signala i podataka
  %	 )  
laboratorija i teme
  	
 

Program 009806
0	  		 1   &1 	
  -	 	 
zavoda i direktor programa
Laboratorij za kemijsku kinetiku i atmosfersku kemiju
T00980601 Sastav, svojstva i dinamika plinskih sustava dr. sc. Tomislav Cvitaš, voditelj teme
T00980604 Reaktivnost i reakcijski mehanizmi dr. sc. Leo Klasinc, voditelj laboratorija i
teme
T00980607 Struktura i bioaktivnost organskih i
organometalnih spojeva
  	 $2%  	
teme
Laboratorij za radiokemiju
& )
 		#  
	# 
  -		 / 2)
voditeljica laboratorija i teme
Grupa za teorijsku kemiju
&+ )
    	 	
   		 0	    
T00980606 Razvoj i primjena modela u kemiji   -	 	  
laboratorija i teme
Laboratorij za kemijsku i biološku kristalografiju
T00980608 Struktura i svojstva (bio)molekula
  %	 .23  	
laboratorija i teme
9Laboratorij za magnetske rezonancije
& $*
		* 
 *	*
	
dr. sc. Greta Pifat-Mrzljak, voditeljica
teme
&   *
	 
	
  *
	 dr. sc. Boris Rakvin, voditelj teme
& )
 *	
 	 #
rezonancija
dr. sc. Zorica Veksli, voditeljica
laboratorija i teme
Tajništvo
ZAVOD ZA ORGANSKU KEMIJU I BIOKEMIJU
Program 009807
Selektivni procesi na molekulskoj i supramolekulskoj razini
  ) 4 
zavoda i direktor programa
Laboratorij za stereoselektivnu katalizu i biokatalizu
- $
	   	 *
	
  ) 4  
laboratorija i teme
Laboratorij za sintetsku organsku kemiju
- '	
 
*	
  *	 
dr. sc. Kata Majerski, voditeljica
laboratorija i teme
Laboratorij za supramolekularnu i nukleozidnu kemiju
T00980703 Projektiranje i sinteza supramolekularnih sustava
   	 5  
laboratorija i teme
Laboratorij za kemiju ugljikohidrata, peptida i glikopeptida
T00980704 Razvoj receptor-selektivnih analoga bioaktivnih peptida
dr. sc. Štefica Horvat, voditeljica
laboratorija i teme
Laboratorij za celularnu biokemiju
-+ .
	 "/ "	0 	0 

0 
dr. sc. Ljubinka Vitale, voditeljica
laboratorija i teme
Program 009808
Elektronska struktura i dinamika organskih molekula
  		 	 	
programa
Laboratorij za fizikalno-organsku kemiju
T00980801 Elektronska struktura i kemijska reaktivnost
  		 	  	
laboratorija i teme
Laboratorij za molekulsku spektroskopiju
 )"		*	 	  	 *
		*
  6 	     			
i teme
Grupa za kvantnu organsku kemiju
T00980803 Elektronska struktura molekula i atomskih grozdova
  6 	  
laboratorija i teme
Tajništvo
ZAVOD ZA KEMIJU MATERIJALA
Program 009809
Znanost i tehnologija materijala
  0	  
zavoda i direktor programa
Laboratorij za sintezu novih materijala
 )
 *
	 
"  	
zamjene zeolita
  % 0  
laboratorija i teme
T00980903 Sinteza i mikrostruktura metalnih oksida i
oksidnih  stakala
  0	    
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 1
	 	   
	23
  	 %  	
laboratorija i teme
Laboratorij za radijacijsku kemiju i dozimetriju
 %"	4  	"
3 "

  ($	 !	  
laboratorija i teme
T00980905 Sinteza, karakterizacija i modificiranje
polimera  "

dr. sc. Franjo Ranogajec, voditelj teme
	  
	  
T00980906 Intermetalni spojevi i metalni hidridi
  5  % 		  
laboratorija i teme
Laboratorij za kemiju kompleksnih spojeva
T00980908 Supravodljivi oksidi
  -	 %  	
laboratorija i teme
Tajništvo
ZAVOD ZA MOLEKULARNU GENETIKU
  - 	 $ 
zavoda
Program 009810
0	 	   	 	& &	
  5  & 
programa
Laboratorij za mikrobnu genetiku
T00981001 Uloga rekombinacije u popravku DNA i
stabilnosti plazmida
  5  &  
laboratorija i teme
 T00981009 Inicijacija transkripcije kod eukariota dr. sc. Marija Sopta, voditeljica teme
Laboratorij za molekularnu mikrobiologiju
T00981002 Regulacija rekombinacije i rekombinacijskog
popravka DNA
  		 3	  
laboratorija i teme
Laboratorij za molekularnu genetiku
( $ 	#   
  #
dr. sc. Vera Gamulin, voditeljica
laboratorija i teme
Laboratorij za elektronsku mikroskopiju
T00981005 Struktura i funkcija fotosintetskog aparata
  - 	 $  
laboratorija i teme
Laboratorij za molekularnu genetiku eukariota
T00981006 Organizacija i evolucija eukariotskog genoma
  *	 7&	  	
laboratorija i teme
Laboratorij za eksperimentalnu kancerologiju
T00981007 Molekularni mehanizmi karcinogeneze
dr. sc. Branko Brdar, voditelj
laboratorija i teme
	  
	 
 $ 	#		
  #		 #
dr. sc. Maja Osmak, voditeljica
laboratorija i teme
Laboratorij za molekularnu biokemiju 
5 5 )567#48
30 1'%
Laboratorij za molekularnu biologiju biljaka  dr. sc. S.Jelaska, PMF
Laboratorij za neurokemiju i molekularnu neurobiologiju
Tema izvan programa
 9
	 * 

dr. sc. Branimir Jernej, voditelj
laboratorija i teme
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Tema izvan programa:
00980004 Obalni i morski fitoindikatori jadranskih otoka
  5  	   
laboratorija i teme
Tema izvan laboratorija:
T00980707 Strukturni i funkcionalni aspekti biološke selektivnosti
dr. sc.Volker Magnus, voditelj teme
Tajništvo
ZAVOD ZA MOLEKULARNU MEDICINU
Program 009811
		 		
  .$ 3	  
zavoda i direktor programa
	  	 	 
 		
T00981101 Aktivacija gena u leukemijama
dr. sc. Mariastefania Antica, voditeljica
laboratorija i teme
Laboratorij za molekularnu onkologiju
 : 
 :	
	 
	
dr. sc. Sonja Levanat, voditeljica teme
( :	  	
   #		 3	   	
laboratorija i teme
 '		 # 		 "
   .$ 3	    
Laboratorij za molekularnu patologiju
+ 1	#" 
	 	 
dr. sc. Branko Vitale, voditelj
laboratorija i teme
Laboratorij za eksperimentalnu hematologiju,
imunologiju i onkologiju
T00981106 Opioidni peptidi i hematopoeza
    %	  
laboratorija i teme
 T00981111 Novi pristupi u terapiji malignih bolesti   	 !		   
Laboratorij za modifikatore biološkog odgovora
T00981107 Mehanizmi djelovanja enkefalina i peptidoglikana
dr. sc. Ivo Hršak, voditelj laboratorija i
teme
Laboratorij za imunokemiju
T00981108 Cijepljenje virusnim podjedinicama
  %	 3  	
laboratorija i teme
Laboratorij za molekularnu endokrinologiju i transplantaciju
 ;"
	  *	 *
! 	
	#
 tkiva pankreasa
    0   
laboratorija i teme
Laboratorij za diferencijaciju stanica i tkiva
T00981110 Proliferacija i diferencijacija normalne i  tumorske stanice
dr. sc. Mislav Jurin, voditelj
laboratorija i teme
Laboratorij za molekularnu neurofarmakologiju
Tema izvan programa
00980001 Neurofarmakologija GABA i 5-HT sustava
  (		 3  
laboratorija i teme
 	
	 		 dr. sc. Lidija Šuman, voditelj Pogona
Tajništvo
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   
dr. sc. Nenad Smodlaka, predstojnik
zavoda
Program 009813
		 	   $1 	  #		
dr. sc. Dušan Zavodnik, direktor
programa
Laboratorij za ekologiju i sistematiku
( <		 
"		 	
 *	
 =
	# mora
dr. sc. Dušan Zavodnik, voditelj
laboratorija i teme
Laboratorij za procese u ekosustavu mora
(( '" #	
	 *
	  
	  Jadranu
dr. sc. Danilo Degobbis, voditelj
laboratorija i teme
 T00981304 Procesi stvaranja i pretvorbe organske tvari u Jadranu dr. sc. Nenad Smodlaka, voditelj teme
Laboratorij za morsku molekularnu toksikologiju
(& 1
	#

 	"  #		 
"
dr. sc. Renato Batel, voditelj laboratorija
i teme
Laboratorij za ekotoksikologiju
(- 		  	 	#		
 	
#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TEHNOLOGIJE
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 !" Dr. sc. C. O. Kappe, Institute of Organic Chemistry,
Karl-Franzens-University, Graz, Austrija: Synthesis and stereochemistry of biofunctional
dihydropirimidines
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27. listopad Seminar iz molekulskih znanosti Zavoda za organsku kemiju i biokemiju, Mr. sc. M.
	, Ph.D. Student, Centre for Molecular Architecture, Central Queensland University,
Rochampton, Australija: Pyrimidines, Blocks and Lipsticks
27. listopad, Seminar Zavoda za molekularnu genetiku, Dr. sc. + (,	, Emory University,
Department of Microbiology and Immunology, Atlanta, Georgia, SAD: Heme aquisition in
bacteria
29. listopad, Seminar Zavoda za molekularnu medicinu, Dr. sc. D. Polšek, Institut za društvene
znanosti “Ivo Pilar”, Zagreb: Eugenika i ljevica
30. listopad, &	   $   	" Prof. K. Wandelt, Institute of Physical
 5
 E#
. (
. /   # In situ Scanning Tunneling
Microscopy of Electrochemical Interfaces
 2. studeni, Seminar Zavoda za molekularnu genetiku, Dr. sc. E. Ryabchikova, State Research Center
of Virology and Biotechnology “Vector”, Koltsovo, Novosibirsk region, Rusija: Features of
airborne Ebola virus infections
 4. studeni, Predavanje Hrvatsko-austrijskog društva i Austrijskog kulturnog centra, Dr. sc. L.
	 9*H '%
 K
 8 6  
 /" 
%    %

za kemiju
19. studeni, Seminar Zavoda za molekularnu medicinu, Dr. sc. - ,	, Institut für Biochemie
 
% H A
C
#" L6,%6(
C I # G
   % 
 %"M
19. studeni, Kolokvij Grupe za teorijsku kemiju, Dr. sc. B. ' .	, Zavod za matematiku i
osnovne tehnike, Šumarski fakultet, Zagreb: Primjena neizrazite logike u predstavljanju
vremenskog znanja
24. studeni, 	 		    !  	 		 " Prof. dr. sc. J.
Cioslowski, Department of Chemistry and Supercomputer Computations Research Institute,
Florida State University, Tallahassee, Florida, SAD: When NMR identification of reaction
products does not suffice: electronic structure calculations on mechanisms of combustion
processes
 9. prosinac, Seminar iz molekulskih znanosti Zavoda za organsku kemiju i biokemiju, Dr. sc. D.
/,	, Ph.D. Student, Centre for Molecular Architecture, Central Queensland University,
Rochampton, Australija: Kemijske razglednice iz Australije
 9. prosinac, 	    	   	!	 "
Prof. Rudolf Zechner, Institute of Biochemistry, Karl-Franzens University, Graz, Austrija:
The role of lipoprotein lipase in lipid and energy metabolism: insights from the use of
transgenic mouse lines
10. prosinac, 	    	   	!	 " Dr.
sc. Ellen Zechner, Institut of microbiology, Karl-Franzens University, Graz, Austrija: Early
stages of plasmid DNA strand transfer during bacterial conjugation
22. prosinac, &	   $   	" Dr. sc.  /	, The Richard
Stockton College of New Jersey, Stockton, New Jersey, SAD: Kemijski procesi u morskim
akvarijima.
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2. Dr.sc. LEO KLASINC
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atomskoj fizici. (Dodijeljeno za 1997. godinu)
NAGRADA HRVATSKE AKADEMIJE ZNANOSTI I UMJETNOSTI
1. Dr.sc. MERCEDES WRISCHER
2.  / 	-0
 12-  $#% $&   34 *  %"  #"#  5#" 
plastida viših biljaka.
3. Dr.sc. MARIJASTEFANIJA ANITICA
 12-  $#% ) 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NAGRADA HRVATSKE GRADSKE KOMORE – grad Zagreb
1. Dr. sc. ANTUN PERŠIN
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IZBORI U ZVANJA
ZNANSTVENI SAVJETNICI
Prezime Ime Datum izbora
 Nevenko 10.06.98
Horvat Štefica 10.06.98
Magnus Volker 10.06.98
Majerski Kata 10.06.98
Marotti Tatjana 10.06.98
Meljanac Stjepan 10.06.98
 Jasminka 10.06.98
Peršin Antun 10.06.98
	
 Biserka 10.06.98
Basrak Zoran 30.06.98
 Bogomil 30.06.98
Švarc Alfred 30.06.98
Batel Renato 14.07.98
Brako Radovan 14.07.98
 Krešimir 14.07.98
Gamulin Vera 14.07.98
 Biserka 14.07.98
Kirin Davor 14.07.98
	 Milivoj 14.07.98
Lugomer Stjepan 14.07.98
 Svetozar 14.07.98
Picer Valerije-Mladen 14.07.98
Pivac Branko 14.07.98
Raspor Biserka 14.07.98
 Dušan 14.07.98
Salaj-Šmic Erika 14.07.98
 Vesna 14.07.98

	  14.07.98
  Mladen 14.07.98
	 	 Nikola 14.09.98
	 Ljerka 14.09.98
!	"# 
	 Nada 14.09.98
Pifat-Mrzljak Greta 14.09.98
Rakvin Boris 14.09.98
#	$ 	 	% 14.09.98
Ahel Marijan 03.11.98
VIŠI ZNANSTVENI SURADNICI
Prezime Ime Datum izbora
& % Ivan 10.06.98
Antica Mariastefania 10.06.98
 	 Goran 10.06.98
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Prezime Ime Datum izbora
Crljen $
	 10.06.98
'%$ Mirko 10.06.98
Levanat Sonja 10.06.98
(	
 Damir 10.06.98
#
")	! * 10.06.98
# 
	 Vladimir 10.06.98

	 Neven 10.06.98
Horvat Jaroslav 30.06.98
Horvat Raul 30.06.98
'	  Nada 30.06.98
Hršak Dubravka 30.06.98
+
, Milko 30.06.98
Kadija Krešo 30.06.98
-$"	  Ines 30.06.98
- Milica 30.06.98
 Jasenka 30.06.98
 Ivanka 30.06.98
 Mira 30.06.98
Zadro Mile 30.06.98
. Marina 30.06.98
"% Smiljana 14.07.98
/! Vesna 14.07.98
/
 Dunja 14.07.98
Degobbis Danilo 14.07.98
Desnica Ida-Dunja 14.07.98
Ivanda Mile 14.07.98
-0  Damir 14.07.98
	," 
	 Andrea 14.07.98
Muck-Šeler Dorotea 14.07.98
, Marta 14.07.98
Plohl Miroslav 14.07.98
% Nikola 14.07.98
(  Branko 14.07.98
Gamberger Dragan 14.09.98
 Ivan 14.09.98
Andreis Mladen 03.11.98
 Marija 03.11.98
Mikac Nevenka 03.11.98
1
	 Sonja 03.11.98
   Pavica 03.11.98
, Dejan 03.11.98
Raza Zlata 03.11.98
)	 
	 Maja 03.11.98
, Delko 15.12.98
Kniewald Goran 15.12.98

 Bogdan 15.12.98
38
ZNANSTVENI SURADNICI
Prezime Ime Datum izbora
Grdiša Mira 10.06.98
Hameršak Zdenko 10.06.98
-! 	 Sanja 10.06.98
	 & %$"$
	 10.06.98
Smodlaka Nenad 10.06.98
Šimaga Šumski 10.06.98
#"*2%	 Lidija 10.06.98
& Marija 14.07.98
1$%
"* Mirjana 14.07.98
0 Bartolo 14.07.98
Pivac Nela 14.07.98
Precali Robert 14.07.98
Zorc Hrvoje 14.07.98
Michieli Ivan 14.07.98
Ristov Strahil 14.07.98
 Darko 03.11.98

	 Vjera 03.11.98
Ilakovac-Kveder Marina 03.11.98
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1998. godine.
 	
  Znanstveni novaci u Institutu u razdoblju od 1994. do 1998. godine.
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 	
  Znanstveni djelatnici Instituta po poljima djelatnosti.
 	
  Izbori i reizbori u znanstvena zvanja tijekom 1998. godine.
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  Broj radova objavljenih u razdoblju od 1996. do 1998. godine.
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 Doktorske disertacije, magistarski i diplomski radovi obranjeni tijekom
1998. godine.
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 Doktorske disertacije, magistarski i diplomski radovi obranjeni u
razdoblju od 1996. do 1998. godine.
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. Prihodi Instituta za 1998. godinu
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. Dinamika prihoda Instituta od 1996. do 1998. godine.
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ZAVOD ZA TEORIJSKU FIZIKU
THEORETICAL PHYSICS DIVISION
Dr. sc. Branko Guberina, predstojnik Zavoda
Tel. ++385 1 4680 234, fax. ++385 1 4680 223
Ustroj Zavoda:
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THEORETICAL RESEARCH OF THE STRUCTURE OF MATTER
Direktor programa: dr. sc. Branko Guberina
Teme u sastavu programa:
Niskodimenzionalni sustavi, slojevi i površine, dr. sc. Radovan Brako, voditelj teme
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Kvantna teorija polja, statistike i simetrije, dr. sc. Stjepan Meljanac, voditelj teme
'	 	 
	 	 
	    		 	 
Poticajni projekti znanstvenih novaka i asistenata u okviru tema:
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Passek, nositeljica projekta
Kvantna dinamika kolektivnih fluktuacija oko solitonskih konfiguracija u niskodimenzijskim sustavima, mr. sc.
Larisa Jonke, nositeljica projekta
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Monte Carlo simulaciji QCD na rešetci i razvoju po 1/g i 1/d (kvark-gluonska plazma, gluonska fuzija, kiralni
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mehanizme restauracije simetrije, pojavu QCD plazme, te razvoj po 1/g i 1/d u QCD na rešetci i razrješenje
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fermiona (neutrini, neutralini) i kvazi-degeneriranih fermionskih zvijezda, te uloga koju bi ovi tamni objekti mogli
igrati u formiranju struktura u ranom svemiru.
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fluktuacija oko solitonskih konfiguracija u Calogero-Sutherlandovim i Chern-Simonsovim sistemima. Namjerava se
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produljenja iz Euklidskog u prostor Minkowskog. Studij alternativnog mehanizma kršenja simetrije baziranog na
nekontraktibilnosti prostor-vremena i njegov utjecaj na mjerenja na visokim energijama, kao i posljedice na
kozmologiju Einstein-Cartan-ove gravitacije.
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morskoj vodi. Ispituju se teorijski modeli fraktalne molekularne organizacije uz primjenu metoda nelinearne
dinamike.
Research programme:
Low-dimensional systems, thin films and surfaces. Research in surface physics is concerned with the integration of
the acquired knowledge of the structure and dynamics of pure surfaces and surfaces with adsorbates, with the aim at
obtaining a complete picture of potential surfaces and of the reaction between adsorbed atoms: quantum-mechanical
description of reactions using the coupled-channel method, investigation of adsorbate vibrations and influence of
nonlinearity. Investigation of the electromagnetic response of thin films and microstructures, as well as thermal,
electric and magnetic properties of semiconductor layers, solid electrolytes, and other materials. Also, theory of
photoabsorption in the periodic Anderson model; stability of correlated electronic systems in the Holstein-Hubbard
model.
Theoretical research of elementary particle properties. The proposed investigations in particle physics are expected
to contribute to the theoretical knowledge of fundamental particles and their interactions. The investigations are
based on the description of nonperturbative effects using vacuum condenstates (heavy-quark decays), on perturbative
QCD (exclusive processes), Monte Carlo simulations of lattice QCD, 1/g and 1/d expansions (quark-gluon plasma,
gluonic fusion, chiral condensates, etc.). The proposed research is expected a) to investigate nonperturbative effects
in c- and b-quark decays, b) to improve the calculation of penguin processes, c) to investigate radiative B-meson
decays and CP violation, d) to investigate mechanisms of symmetry restoration, appearance of QCD plasma and 1/g
and 1/d expansions in lattice QCD, and solution of controversy concerning disoriented chiral condensates, e) to
calculate exclusive processes in order to obtain new knowledge of scaling and spin properties of quarks and gluons,
and new contributions to the understanding of the electromagnetic structure of hadrons. In astroparticle physics and
cosmology a proposal is to study the phase transition in the system of gravitating massive fermions (neutrinos,
neutralinos) and quasi-degenerate fermion stars, and the role these compact dark objects could play in structure
formation in the early universe.
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Quantum field theory, statistics and symmetries. Investigation of generalised statistics, particularly a unified
approach to all types of statistics, their classification, internal consistency and study of fundamental physical
properties of generalised statistics. Investigations of quantum dynamics and energy spectra of collective fluctuations
around soliton configurations in the Calogero-Sutherland and the Chern-Simons systems. Continuation of
investigations of the normalisation of Wilson operators in Minkowski space and the problem of analytical extension
from Euclidean to Minkowski space. Study of the alternative symmetry-breaking mechanism based on the
assumption of the noncontractible spacetime and its impact on high-energy data, as well as the consequences for the
cosmology of the Einstein-Cartan gravity.
Multiparticle correlations and fluctuations. Investigation of the nature of dynamical fluctuations and many-particle
correlations in the central and fragmentation regions of heavy-ion collisions. Application of the disoriented chiral
condensate (DCC) model to pion production processes. Fractal analysis of suspended aggregates of particles in
seawater. Theoretical models of fractal molecular organisation and nonlinear dynamics.
NISKODIMENZIONALNI SUSTAVI, SLOJEVI I POVRŠINE
LOW-DIMENSIONAL SYSTEMS, THIN FILMS, AND SURFACES
Voditelj teme: dr. sc. Radovan Brako
Tel. ++385 1 4561 199, e-mail: radovan@thphys.irb.hr
Suradnici na temi:
Radovan Brako, doktor fiz. znanosti, znanstveni savjetnik
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mikrorezonatoru. Pokazano je da se spektar sastoji od niskofrekventnog šiljka koji predstavlja multivalnu verziju
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eksperimentalni rezultati dobiveni raspršenjem sinhrotronskih X-zraka na tankim slojevima titan dioksida, na osnovu
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Research programme and results:
In the study of chemisorption-induced substrate relaxation, it has been shown that the forces around the adsorption
site can be described by a small number of parameters. The approach gives good results in the interpretation of the
experimentally determined adsorbate-induced surface stress and adsorbate-adsorbate interactions (R. Brako, D.
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molecules from silicon and palladium surfaces (R. Brako). Using a previously derived result for the damping of an
excited molecule in an absorbing planar cavity, we have studied the spontaneous emission spectrum in a Fabry-Pérot
microcavity containing a Lorentz dielectric. It has been shown that the spectrum consists of a multiwave version of
the familiar vacuum Rabi splitting peak and a broad structure on the high-frequency side coming from the enhanced
spontaneous emission (M.S. Tomaš). Using models which describe small-angle scattering of electromagnetic
radiation, experimental results obtained by synchrotron X-ray scattering on thin films of titanium dioxide have been
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correlated electron systems have been studied with application to metal oxides. The formation of electronic pairs and
the dependence of their stability upon the electron-phonon coupling and the phonon frequency have been determined
in the Holstein-Hubbard model. Optical properties of doubly occupied local levels have been investigated in the
		: ' /3 
	0
	 			 	 		 	
THEORETICAL RESEARCH OF ELEMENTARY PARTICLE PROPERTIES
Voditelj teme: dr.sc. Branko Guberina
Tel. ++385 1 4680 234, e-mail: guberina@thphys.irb.hr
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efektivnu teoriju teških kvarkova (HQET). Neperturbativna dinamika dvostruko šarmantnih bariona modelirana je
primjenom slike teškog dikvarka. U toj slici, dvostruko teški barionski sustav oponaša svojstva jednostruko teškog
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subhadronski (kvarkovski i/ili inkluzivni) prijelazi neleptonskog, semileptonskog i radijacijskog tipa, kao i njihove
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9809395). 9. Nastavljen je rad na primjeni pQCD na ekskluzivne procese. Prethodno dobiveni rezultati za pionsku
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next-to-leading order pQCD prediction for the pion form factor", poslano u Fiziku B) i simpoziju u Bad Honnefu,
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Research programme and results:
1. Preasymptotic effects in inclusive charmed-baryon decays have been calculated and analysed using quark-hadron
duality. The semi-leptonic branching ratios for +Ξ c and 
0
cΩ  are found to be large, i. e. of the order of 20%. The
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Weak decays of doubly charmed baryons have been analysed using the operator product expansion (OPE) and the
heavy quark effective theory. Strong non-perturbative dynamics of doubly charmed baryons have been modelled
applying the heavy-diquark picture. Within this picture, the doubly heavy baryonic system mimics the features of the
singly heavy mesonic system. Numerical predictions for lifetimes and semi-leptonic branching ratios of doubly
 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In the usual factorisation approach to heavy-quark two-body decays, it is not possible to control non-factorizable
effects, the contributions of which can be significant in penguin-induced decays. Therefore, in the work "Perturbative
approach to the penguin-induced B → piφ 8G /  -E@AHIFFC 8 6   	 0 .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
54
perturbative approach which enables one to evaluate non-factorizable contributions has been applied and it has been
shown that for the specific penguin-induced B → piφ decay such contributions are negligible in the total decay rate,
but, on the other hand, can significantly influence predictions of CP asymmetry for this process. In collaboration
2 ,-	 J /,-	 J  ) G 		 % 8-	 2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Phys. J. C) the B, D and D* meson wave functions are extracted from the CLEO data of the B → K*γ, B → Dpi, B
→ D*pi decays using the perturbative QCD framework. The heavy-meson wave function determined in this work
will be employed to make predictions of other heavy-quark decay modes. 4. The collaboration with the group of
Professor Deshpande, Institute of Theoretical Science, University of Oregon, Eugene, USA, has been concerned with
research of subhadronic (quark and/or inclusive) transitions of the non-leptonic, semi-leptonic and radiative type, as
2  2 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	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gravitating massive fermions, such as heavy neutrinos or neutralinos, has been studied in the framework of the
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gas of weakly interacting massive fermions below some critical temperature, a condensed phase emerges, consisting
of quasi-degenerate fermion stars. These compact dark objects could play an important role in the structure formation
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Part. Nucl. Phys. 40 (1998) 17). 6. The chiral-symmetry breaking and restoration have been studied in the linear
sigma model with 2 quark flavours and Nc colours. One-loop calculations predict a first-order phase transition at
finite temperature and chemical potential. The phase diagram is compared with a thermal parameterisation of
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gr-qc/9901057, accepted in Gen. Rel. Grav.). 8. In a Cutkosky model, the η-N S-wave scattering length has been
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al., Physica Scripta 58 (1998) 15). In out-of-equilibrium thermodynamics it has been shown how to eliminate
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investigation of the application of pQCD to exclusive processes has been continued. Previous results obtained for the
	 '	 % %   	-  /   * "  -E@AH??H?  
Phys. Rev. D) have been analysed in detail taking into account the dependence on the choice of the renormalisation
scale. The results of this study were presented at the CEBAF Conference in Dubrovnik (K. Passek, November 1998;
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submitted to Fizika B) and at the Conference in Bad Honnef, Germany (K. Passek, December 1998). Work on the
determination of higher-order contributions to the γγ→pipi   	 ' / ;  	!  * " 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Poticajni projekti u okviru teme:
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NA OSNOVI KVANTNE KROMODINAMIKE.
INVESTIGATION OF INCLUSIVE AND EXCLUSIVE DECAYS OF HADRONIC PROCESSES
ON THE BASIS OF QUANTUM CHROMODYNAMICS.
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VELIKIM PRIJENOSIMA IMPULSA.
APPLICATION OF PERTURBATIVE QCD TO THE INVESTIGATION OF EXCLUSIVE
PROCESSES AT LARGE MOMENTUM TRANSFERS.
Nositeljica projekta: mr. sc. Kornelija Passek
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KVANTNA TEORIJA POLJA, STATISTIKE I SIMETRIJE
QUANTUM FIELD THEORY, STATISTICS, AND SYMMETRIES
Voditelj teme: dr. sc. Stjepan Meljanac
Tel. ++385 1 4561 121, e-mail: meljanac@thphys.irb.hr
Suradnici na temi:
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Velimir Bardek, doktor fiz. znanosti, znanstveni suradnik
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Larisa Jonke, magistrica fiz. znanosti, asistentica, znanstvena novakinja
Stjepan Meljanac, doktor fiz. znanosti, znanstveni savjetnik
Davor Palle, doktor fiz. znanosti, znanstveni suradnik
Ante Perica, doktor fiz. znanosti, viši asistent
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Palle:"On the enhancement of the QCD running coupling in the noncontractible space and anomalous Tevatron and
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nehomogenosti su generirane kvantnim fluktuacijama spina (D. Palle:"On the primordial cosmological density
fluctuations in the Einstein-Cartan gravity and COBE data").
Research programme and results:
1. In the framework of the algebraic approach to generalised statistics, special attention has been paid to the
investigation of the generalised Haldane statistics. Parastatistics defined as triple-operator algebras (S. Meljanac et
al., Mod. Phys. Lett. 13 (1998) 995), exclusion statistics, operator algebras and representations in Fock space have
been investigated (S. Meljanac et. al., J. Phys. A (1999), in press). A comparison has been made between the
consequences of infinite quon statistics and those of “double valued” statistics. A theorem on the energy operator has
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been proved in a model with multi-parameter infinite statistics. 2. Excitations in the Chern-Simons theory with a
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been shown that the dynamics of low-lying excitations around the vortex solution in the Jackiw-Pi model is
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of renormalisation of Wilson operators (not just vacuum expectation values of Wilson operators) and the features
arising in Minkowski space have been proposed. If the Wilson loop contains a straight light-like segment, charge
renormalization does not work in a simple graph-by-graph way (A. Andraši, J. C. Taylor, Nucl. Phys. B516 (1998)
417). 4. In the paper by D. Palle (On the enhancement of the QCD running coupling in the noncontractible space and
anomalous Tevatron and HERA data), the enhancement of the strong coupling constant in the noncontractible space
has been studied in perturbative QCD for momenta in the vicinity of the weak-interaction scale. The results obtained
are in agreement with the anomalies observed at Tevatron and HERA. The problem of primordial cosmological
fluctuations of mass density of the Universe has been studied within the Einstein-Cartan theory of gravity. It has
been shown that the result at the decoupling scale is in agreement with the COBE measurements and that primordial
inhomogenities are generated by quantum spin fluctuations (D. Palle: On the primordial cosmological density
fluctuations in the Einstein-Cartan gravity and COBE data).
Poticajni projekti u sastavu teme:
KVANTNA DINAMIKA KOLEKTIVNIH FLUKTUACIJA OKO SOLITONSKIH
KONFIGURACIJA U NISKODIMENZIJSKIM SUSTAVIMA
QUANTUM DYNAMICS OF COLLECTIVE FLUCTUATIONS AROUND SOLITONIC
CONFIGURATIONS IN LOW-DIMENSIONAL SYSTEMS
Nositeljica projekta: mr. sc. Larisa Jonke
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QUANTUM FIELD THEORY AND GENERALIZED QUANTUM COMMUTATION
RELATIONS
Nositelj projekta: dr. sc. Ante Perica
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MULTIPARTICLE CORRELATIONS AND FLUCTUATIONS
Voditelj teme: dr. sc. Mladen Martinis
Tel. ++385 1 4561 032, e-mail: martinis@thphys.irb.hr
Suradnici na temi:
Mladen Martinis, doktor fiz. znanosti, znanstveni savjetnik
Vesna Mikuta-Martinis, doktorica fiz. znanosti, viša asistentica
Leopold Šips, doktor fiz. znanosti, znanstveni suradnik
Program rada i rezultati na temi:
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na Workshop on Heavy ion collisions u Bratislavi od 31.08.-04.09.1998. (M. Martinis) i sada se nalaze u završnoj
fazi za objavljivanje (V. Mikuta-Martinis, M. Martinis). U tom radu pokazano je da anomalna nabojna raspodjela
57
piona u koherentnom pulsu nije uvijek siguran znak za formiranje DCC-a, odnosno kiralnog faznog prijelaza.
Analiza je provedena u okviru nelinearnog σ-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IAAMSAD and the South African Branch of the Academy of Nonlinear Sciences 1998 (p. 310-311).
Research programme and results:
According to the research programme, the investigation is concerned with the dynamics of produced pions in the
central and fragmentation regions and the application of the disoriented chiral condensate (DCC) model to pion
production processes in heavy-ion collisions at high energies. The results were presented at the Workshop on Heavy-
Ion Collisions, Bratislava, 31.08.-04.09.1998. The title of the talk was “DCC and anomalous production of pions”
(M. Martinis). In this analysis it has been shown that the anomalous charged distribution of pions in the coherent
pulse is not always a definite signature of the formation of the DCC or a sign of the chiral phase transition. The
analysis has been carried out within the non-linear σ-model (V. Mikuta-Martinis, M. Martinis). The possibility of
measuring the theoretically calculated quantum friction force (Casimir effect) is considered; the research paper
“Observation of the Casimir Friction” (M. Martinis, L. Šips, H. Zorc) is in final form ready for publication. Within
the framework of the scientific collaboration with the Chemical Department of the Faculty of Science, Zagreb
(project 119406/MZT, Dynamics and structure of supramolecule aggregates) a theoretical model of dendritic growth
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research, the fractal analysis of suspended aggregates of particles in seawater has been performed, Fizika B7 (1998)
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application of non-linear dynamics to the DNA sequence has been developed. Preliminary results “Simple three-step
method for the analysis and design of repetitive and bioactive protein motifs” are published in Advances in Systems,
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the Academy of Nonlinear Sciences 1998 (p. 310-311).
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WORKSHOP ON PHYSICS OF RELIC NEUTRINOS
Trst, Italija, 16.10.-19.10.1998.
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phase transition, pozvano predavanje.
SUMMER SCHOOL THE WEB-INTERNET: A WINDOW
ON SCIENCE AND TECHNOLOGY
Sarajevo, Bosna i Hercegovina, 28.10.-3.10.1998.
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transition, predavanje.
NUCLEAR AND PARTICLE PHYSICS WITH CEBAF AT
JEFFERSON LAB.
Dubrovnik, Hrvatska, 3.11.-10.11.1998.
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model at nonzero temperature and baryon density,
predavanje.
Passek, K.: On the complete next-to-leading order pQCD
prediction for the pion form factor, predavanje.
CMS DAYS IN SPLIT
Split, Hrvatska, 12.11.-13.11.1998.
Sudionik: Guberina, B.
Prilog:
Guberina, B.: Heavy quark physics and quark-hadron
duality, pozvano predavanje.
TRIANGLE SEMINAR IN PARTICLE PHYSICS
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Prilozi:
Jonke, L.: Quantum fluctuations of the Chern-Simons theory
and dynamical dimensional reduction, predavanje.
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B→piφ decay, predavanje.
STRUCTURE FUNCTIONS AND HADRONIC WAVE
FUNCTIONS
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Sudionica: Passek, K.
Prilog: Passek, K.: On the complete next-to-leading order
pQCD prediction for the pion form factor, pozvano
predavanje.
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Kemijski odsjek PMF, Zagreb): Fazni prijelazi,
dinamike i struktura supramolekularnih agregata u
otopini (Defined clusters of association colloids in
aqueous solutions).
Martinis, M. - vanjski suradnik na projektu: Primjena
fraktalne analize u obradi agregacijskih procesa u
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voditeljica projekta, Kemijski odsjek PMF, Zagreb).
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Viollier, R.D., Institute of Theoretical Physics and
Astronomy, University of Cape Town, Cape Town, J.
Afrika, 12.01.-17.01.1998.
Strinati, G.C., Dipartimento di Matématica e Fisica,
Università di Camerino, Camerino, Italija, 16.07.-
20.07.1998.
Redlich, K., Institute for Theoretical Physics, University
of Wroclav, Wroclav, Poljska, 29.07.-04.08.1998.
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Poticajni projekti znanstvenih novaka i asistenata u okviru tema:
Nuklearne reakcije izazvane 7   	
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a u BNL, SAD završeno je sakupljanje podataka eksperimenata 913 i 914. Završena je poboljšana višekanalna
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veze. Upotrebom niskih struja (<fA) iona fokusiranih u nuklearnoj mikroprobi, razvijena je metoda IBIC kojom
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Research programme:
The data on highly excited states of light nuclei as well as information of strophysical interest have been
obtained from the measurements of several nuclear reactions. Initial measurements of the 6Li+6He reactions have
been completed using radioactive 6He. The high precision (0.1%) experiment of pionic beta decay has been
started in PSI, Switzerland, and the data acquisition for the experiments 913 and 914 has been finished in BNL.
The improved multichannel analyses for the piN, ηN and pi2N coupled channels has been completed, and the new
value for the ηN S’wave scattering length has been predicted. The need for the fourth, strongly inelastic P11
resonance has been established to provide the self-consistency of the model. The analysis of proton, light-
particle, intermediate-mass-fragment, pion and kaon data from heavy-ion collisions at relativistic energies has
been performed and the results have been compared with the predictions of various models in order to deduce
the nuclear equation of state. A critical review of models predicting quasimolecular resonances in low energy
heavy-ion collisions has been performed, taking into account our own new experimental results and other recent
data. From the data analysis of NOMAD experiment at CERN the upper limit of 32 102.42sin −×≤θ  for the
muon-tauon neutrino mixing angle for large 2m∆  values is obtained. We have started experimental
investigations of the hadronic axion mass using the de-excitation of the first 477 keV level in 7Li from the Sun.
A novel experimental method for the detection of weakly interacting neutral bosons using coherent scattering is
proposed. The results of comprehensive studies of heavy ion collisions at 158 A GeV within NA49 collaboration
at CERN indicate the possibility of creation of quark-gluon plasma in laboratory conditions. Differential
observables in Compton scattering are investigated and the reliability of experimental determination for electron
momentum distribution is discussed. Photoabsorption on two-electron system is given through the singularities
of two-electron wave function for high energy photons. Ionisation processes of the heavy element L-subshells,
including multiple ionisation and chemical effects have been studied for protons, 12C and 16O ion beams. The
low current (<fA) nuclear microprobe technique IBIC has been further developed and applied in the
investigations of charge collection properties in different semiconductor materials, Si and CVD diamond
radiation detectors. Radioactivity of 3H and 14C in the environment has been monitored and the carbon cycle has
been investigated on the example of speleothem and tufa formation in karst. The statistical distribution of the
number of ion pairs in a small volume simulating a tissue sphere was obtained by applying the expectation-
minimisation algorithm. The ionisation coefficient for some gases and gas mixtures in strong nonuniform electric
fields was determined.
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LIGHT NUCLEUS – LIGHT NUCLEUS REACTIONS
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Tel: ++3 85 1 4561 163, e-mail: miljanic@vstlnr.irb.hr
Suradnici na temi:
Saša Blagus, doktor fiz. znanosti, viši asistent
Mladen Bogovac, magistar fiz. znanosti, asistent
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Mile Zadro, doktor fiz. znanosti, viši znanstveni suradnik
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njihovi glavni rezultati su: nastavljena je analiza rezultata mjerenja nuklearnih reakcija 7Li+7Li i 9Be+7Li i
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mjerenja nuklearnih reakcija 6Li+6,    "	 6He (E=17 MeV, Y=106 6He/s), te
analizom dobiveni prvi spektri, posebno iz reakcije 6Li+6He→10Be+d; završena je analiza rezultata mjerenja
reakcije 7Li(d,αα)n na niskim energijama i dobiveni podaci posebno o dubletu stanja 8Be miješanog izospina;
nastavljena je primjena metode “trojanskog konja” za dobivanje podataka o nuklearnim reakcijama zanimljivim
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termoluminiscentnih dozimetara.
Research programme and results:
This research is providing information relevant to nuclear physics and nuclear astrophysics. The development of
experimental methods is also done. The measurements are performed in collaboration with groups of physicists
from Catania, Louvain-la-Neuve and Edinburgh using the accelerators in Croatia, Italy and Belgium. Main topics
of the research as well as the results obtained in 1998 are the following: information on highly excited states of
light nuclei, mainly of beryllium isotopes, is obtained from the analysis of results from the 7Li+7Li and 9Be+7Li
reaction measurements; the first part of the 6Li+6He reaction measurement was performed using the radioactive
6He beams (E=17 MeV, Y=106 6He/s) and preliminary results on the 6Li+6He→10Be+d have been extracted; the
analysis of results from the 7Li(d,αα)n reaction measurements was completed and the information on the 8Be 16
MeV isospin-mixed doublet was obtained; the application of the Trojan horse method for the extraction of
nuclear reaction data relevant to nuclear astrophysics is in progress; promising results were obtained for possible
use of photodiodes as the 2D position sensitive detectors of charged particles; preparations for measurements of
the response to protons of highly sensitive termoluminiscent dosimeters were completed.
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NUCLEAR REACTIONS INDUCED BY 7LI AND STRUCTURE OF LIGHT  NUCLEI
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SIMMETRIES AND INTERACTIONS
Voditelj teme: dr. sc. Alfred Švarc
Tel: ++ 385 1 4561 090, e-mail: svarc@rudjer.irb.hr
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Alfred Švarc, doktor fiz. znanosti, znanstveni savjetnik
Program rada i rezultati:
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Znanstvenici sa IRB sudjelovali su i u gradnji spektrometra neutralnih mezona (NMS) u LAMPF-u kao i u
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preciznost.  Preliminarni rezultati objavljeni u PSI godišnjaku pokazuju uspješnost dizajna kalorimetra. U BNL
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 H ∆*, Λ*, Σ* rezonancija za koje
su neutralni kanali raspada nepoznati. Analiza podataka je u toku. U teorijskom dijelu programa je završeno
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mezona na nukleonima. Eksperimentalni i teorijski dio teme su usko povezani. U 1998. godini je završena
teorijska interpretacija reakcije produkcije η mezona prilikom sudara piona s α $ 7"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miješanja pi i η mezona je u tijeku. Završena su ispitivanja produkcije eta mezona u sudarima protona s
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and ηN procesa.
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izvršenoj fenomenološkoj analizi u Cutkosky formalizmu da bi rezultati bili u suglasju s svjetskom bazom
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milosrdnice”  privremeno su obustavljena, te je u tijeku zatvaranje financijske konstrukcije za nabavku
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Research programme and results:
The understanding of strong interactions and symmetries is the most important aim of particle and nuclear
physics, and contains the main goal of this research. The experimental data acquisition is performed at the
Brookhaven National Laboratory (BNL), Triangle University National Laboratory (TUNL), both in USA, and at
the Paul Scherrer Institute, Switzerland. The theoretical analysis will be performed at the main frame computers
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experiments make use of four, very complicated crystal calorimeters for the detection of photons or neutral
mesons. The suggested experiments in USA will test the basic properties of strong interactions and symmetries,
and, in particular, nucleon-nucleon, pion-nucleon and three - nucleon interactions. The isospin symmetry will be
tested as well. The IRB scientists have also participated in building neutral-meson spectrometers (NMS) in
LAMPF, as well as in its experimental programme. At present that unique device is situated at the BNL where
we shall take part in an experiment which investigates hypernuclei properties. In Switzerland, a high - precision
beta decay rate experiment (0.1%) will be performed, which, owing to the absence of strong interactions and
radiative decay, is the clearest approach to the study of the weak-interaction quark coupling. These
measurements will last for several years to reach the required precision. The preliminary results, published in the
PSI annual report show the progress in designing the calorimeter. During 1998 the acquisition of data for the
BNL experiments 913 and 914 has been finished. The afore mentioned experiments are high precision
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of 1100 MeV/c to 2150 MeV/c. The area of important N*, ∆*, Λ*, Σ* is covered for which the neutral channels
are unknown. The data analysis is in progress.  In the theoretical part of the program the research of hadron
interactions at the energies of 1-3 GeV with the production of the lowest mass mesons (pi,η, ρ.) has been
completed. A lot of preliminary theoretical research has already been done. The presented research has very
precisely determined the shape and size of input data for further calculation of few nucleon and meson nucleon
interactions. The experimental and theoretical part of this research is strongly correlated. During 1998 the
theoretical interpretation of the η meson production in the collision of pions with alpha particle has been
finished. The determination of the pi and η mixing angle is in progress. The investigation of the near threshold η
meson production in the proton-proton collisions are finished. The discrepancy of the model in comparison with
the measured differential cross section for the η production in proton-proton collisions has been established and
the solution of the problem is expected in the additional introduction of the ηN final state interaction. The
investigation of the scattering length of the ηα and ηN systems have been completed. The results obtained are
essentially different from previous estimates of these parameters, which are essential for the η interaction with
light nuclei. Comparing them with the latest world-wide recognised results based on completely different
methods, we claim that our determination of these parameters is very precise and confident. The need for
introducing the fourth P11 resonance in the former, Cutkosky based analysis is recognised in order to bring our
results in the agreement with the world collection of knowledge. The comparison with the theoretical quark
model is in progress. The preliminary results have been presented at the Trento workshop in May 1998. The final
presentation of the publication is in progress. The research oriented towards the preclinical application of the
photodynamic therapy, in close collaboration with Clinical Hospital “Sestre Milosrdnice” is temporarily stopped,
due to the search for the adequate light source.
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rezonancije. - Razvijena je jednostavna metoda za procjenu temperature u središnjim sudarima jezgre s jezgrom
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tj. 16O+15N i 12C+19F u širokom rasponu energija. - Primijenjen je mikroskopski model Landau-Vlasova na
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Research programme and results:
The basis of the project are the experimental and theoretical investigations of nuclei and nuclear matter under
extreme conditions of density, temperature and deformation. For this purpose, heavy-ion collisions over a wide
energy range have been studied. The experiments have been carried out in the framework of the international
FOPI collaboration centred on the 4pi particle detector at the SIS/ESR accelerator facility of the Gesellschaft fur
69
Schwerionenforschung, Darmstadt, Germany, and at the Institut de Recherches Subatomiques, Strasbourg,
France. Briefly, the main results achieved in 1998 are as follows: - Azimuthal distributions of charged particles
and intermediate mass fragments from Au on Au collisions at hundreds of AMeV energies have been found to
show a strong increase of anisotropy with increasing charge of the detected fragment. It has been shown that
such highly accurate data provide a stringent test for microscopic transport models, - The mass distribution of
baryon resonances populated in near-central collisions of Au on Au and Ni on Ni has been deduced from the
spectra of charged pions using a method which does not depend on a specific resonance shape, - A simple
method for estimating temperatures in central nucleus-nucleus collisions has been developed and applied to Au
on Au collisions from 100 to 400 AMeV, - The γ-transition between 10+ and 8+ 12C-12C cluster states in 24Mg has
been investigated in a triple-coincidence experiment with the outgoing binary fragments detected in two
position-sensitive Si detectors and γ-rays in the 4pi γ-detector. The radiative partial width for the 10+ resonant
state has been deduced for the first time, - Models describing the resonant behaviour of heavy-ion reactions have
been critically reviewed and compared with new data, - The occurrence and properties of quasi-molecular
resonances in the 31P composite system have been studied via two entrance channels, i.e. 16O+15N and 12C+19F, in
a wide energy range, - The Landau-Vlasov microscopic model has been used for neutron-neutron
interferometery simulation, - The production of charged pions, protons and deuterons has been studied in central
58Ni+58Ni collisions at energies from 1-2 AGeV. The degree of nuclear stopping is discussed; the QMD
calculations reproduce the measured proton rapidity spectra independently of whether the soft or the hard
equation of state is used. A radial flow analysis delivers freeze-out temperatures T and radical flow velocities, -
The Proceedings of the International Workshop on New Ideas on Clustering in Nuclear and Atomic Physics,
sponsored by the WE-Heraus Stiftung, has been edited and published.
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hadrona u driftnim komorama NOMAD-ovog detektora i usporedbi tako dobivene efikasnosti s Monte Carlo
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Emitirani aksioni mogu zatim rezonantnim procesima pobuditi ista stanja u 57Fe odnosno 7Li metama u
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sistemu postavili  smo  do sada najbolju granicu na masu tzv. hadronskog aksiona od 745 eV. Eksperiment sa 7Li
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teorije struna. I ovo rješenje je bazirano na kršenju principa ekvivalencije u neutrinskom sektoru. U suradnji sa
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mehanizama odgovornih za pobudu nuklearnih stanja.
Research programme and results:
In 1998 we continued with our work in the NOMAD collaboration at CERN, Geneva. One of the most important
results of the NOMAD experiment in 1998 is the upper limit on the mixing angle between muon and tau
neutrinos. Our result of 32 102.42sin −×≤θ  was obtained for large 2m∆  neutrino mass values and is in good
agreement with the results of the CHORUS collaboration. Because we have analysed only 1995 data we expect
an essential improvement on the final result after the 1996-1998 data analysis. We have also studied the
efficiencies of the reconstruction of real charged hadrons in drift chambers of the NOMAD detector and these
efficiencies were compared with Monte Carlo simulations. The aim of this study is better understanding of the so
called missing transverse momentum, which represents the background to the signal of neutrino oscillations. At

   '*	  L 
 " 
 & + & 
 
D
 "
particles, which are supposed to be responsible for the conservation of CP invariance in QCD. If axions exist in
nature, they should also be emitted from the Sun in the M1 transition between first, thermally excited, and
ground state in 57Fe and also in the M1 transition from the 477 keV to the ground state in 7Li. First excited 477
keV level in 7Li is excited in the well known EC decay of 7Be. Emitted axions in the resonant processes can
excite the same states in the 57Fe and 7Li targets placed in the laboratory on Earth; these states can be deexcited
by the emission of photons or conversion electrons, which could be easily detected. In 1988 the experiment on
57Fe was completed and on the basis of the number of events in our detection system we obtained the best upper
limit on the hadronic axion mass of 745 eV. The experiment with 7Li is in progress. A novel experimental
method for the detection of weakly interacting neutral bosons using coherent scattering has been proposed. For
the vacuums of Torr1410−≈  the method allows the detection of gravitons. A solution to the pulsar velocity
problem related to some unconventional neutrino oscillation mechanisms based on the violation of the
equivalence principle by neutrinos has been put forward. It requires a magnetic field of strength typical to that
present during an SN explosion. In addition, an original solution to the most important anomalies in neutrino
physics (solar neutrino problem, atmospheric neutrino problem) has been put forward in the context of string-
dilaton-induced neutrino oscillations. This solution is also based on the violation of the equivalence principle in
the sector of neutrinos. In the collaboration with the University of Malaya, Kuala Lumpur we have continued our
investigation on the non-resonant processes as possible mechanisms responsible for the excitation of nuclear
levels.
Poticajni projekt u okviru teme:
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FOTON ATOM RASPRŠENJE
PHOTON ATOM SCATTERING
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elektrona. Udarni presjek fotoapsorpcije na dvo-elektronskom sistemu (odnosno dvo-elektronskog radijativnog
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Research programme and results:
Compton scattering on bound electrons: dynamics of the process and electron momentum density (EMD)
determination. Double ionisation in Compton scattering, investigation of electron-electron correlation.
Relativistic description of the second order field for steady currents in conductor.
The computer code for triply differential cross-section is used for further investigation of the Compton process,
and the utility of Compton process for EMD determination for bound electrons is discussed. The cross-section
for photo-absorption on two-electron system (or double-electron radiation capture) for high energies, is
determined by the singularities of two-electron wave function, which gives direct information on e-e correlation.
Electron-electron correlation in He-atom is investigated by the “path integral” method calculations for the wave
function of He-atom. The investigation of the previously predicted second-order electric field outside a current
carrying conductor is continued, and electric quadrupole momentum is predicted by covariant formulation.
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16O iona energija od 2 do 12 MeV, te detekcije x-zraka elemenata 38<Z<70. Od teorija za direktnu ionizaciju,
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satelitskih linija L serije o promjenama u stehiometriji uzorka. Ispitivani su i efekti kemijske veze na K seriju x-
zraka nekih tranzicijskih metala. Korištenjem niskih struja (<fA) iona u nuklearnoj mikroprobi, mjereni su
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transporta nosilaca naboja u CVD dijamantima, te silicijskim pin diodama i strip detektorima. Konstruiran je
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formiranje trodimenzionalnih struktura mikrometarskih dimenzija.
Research programme and results:
Interaction of MeV ions with matter is studied on the basis of experimental research of the inner shell ionisation
and elastic or inelastic scattering of ions with atoms and nuclei. Detection of interaction products is used for the
study of particular process, and for the characterisation of target material. Ionisation of L subshells was studied
using 2-12 MeV 12C and 16O ion beams, and detection of characteristic x-rays for elements 38<Z<70.  Results
73
were compared with direct ionisation theories, among which the semiclassical approximation of unified atom
(SCA-UA) showed the best agreement. X-ray line energy shifts and degree of multiple ionisation was studied for
the same ions and energy range. Using the high-resolution x-ray spectrometer, dependence of the satellite x-ray
line intensities on changes in target stochiometry was proven for some superconductor and semiconductor
materials. Using the nuclear microprobe low current mode (<fA), collected charge at the electrodes of different
semiconductor devices was measured as a function of charge created along the ion path. This technique (IBIC -
Ion Beam Induced Charge) has been used for the studies of charge transport properties in polycrystalline CVD
diamond, silicon pin diodes and strip detectors. Ion hit detection system was constructed using MSP detector of
secondary electrons. Secondary electron emission probabilities from silicon surface were measured for different
ions and energies.  Apart from a number of different applications of ion beam analysis performed using the
nuclear microprobe, development of material modification methods was also included in the research program.
Lithographic properties of focussed ion beams were exploited on the basis of the selective damage of silicon to
produce porous silicon microstructures.
Poticajni projekt u okviru teme:
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karbonata ovisi o paleotemperaturnim uvjetima i da je proces vezan za toplija klimatska razdoblja (1, 5 i 7
stupanj interglacijala). Mjerenjem izotopnog sastava školjki Mytilus edulis iz arheoloških nalazišta u kanalu
' 07  64 	    " 1<V 	 "
 " *  
	"     ) *       	 	
 	*      .	  "   $
   
  	   	
14    "  	 +   "   
utjecaj  biogenog CO2  unutar jame.  Izvršeno je datiranje  više serija  arheoloških i  geoloških  uzoraka  s  raznih
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nalazišta u Hrvatskoj i Sloveniji. Sva dosadašnja mjerenja starosti u našem Laboratoriju arheoloških nalaza od
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Program and results:
Within the framework of isotopic investigations (radioactive isotopes 14C, 3H, 230Th/234U, stable isotopes 13C, 2H
and 18O) the following was done: The activity of tritium and stable isotope content in precipitation, as well as 14C
activity in atmospheric CO2 on the wider area of Zagreb were regularly measured. Difference between locations,
as the consequence of local contamination, was observed Results of dating of tufa and speleothems from Dinaric
Karst by 14C and 230Th/234U methods in combination with 18O content show that the precipitation process of
secondary carbonates depends on paleotemperature conditions. This process is connected with warmer climatic
periods (interglacial Stages 1, 5 and 7). Measurements of isotopic content of Mytilus edulis shells from
archaeological sites in Beagle Channel (Tierra del fuego, Argentina) show a temperature increase of 0.8°C in last
decades, which coincides with the recent knowledge about the global temperature increase in this century. The
carbon cycle in Karst was investigated on the example of speleothem formation in Postojna cave, Slovenia.
Isotopic measurements within and outside of the cave, performed on different materials, showed the lower
activity of 14C within the cave in comparison with the outer atmosphere. The significant influence of biogenic
CO2 within the cave was confirmed. Radiocarbon dating of several archaeological and geological series from
different sites in Croatia and Slovenia was performed. All existing results of radiocarbon measurements in our
Laboratory, from the Palaeolithic to the Late Middle Ages, were systematised and dendrochronologically
calibrated. Concerning the interaction of radiation and gases the following results have been achieved: The
statistical distribution of the number of ion pairs per ionising event in a small volume simulating a tissue sphere
was obtained by applying the Expectation-Maximisation (EM) algorithm to experimental spectra measured by
exposing a Rossi-type spherical proportional counter to gamma radiation. The analysis of both experimental and
theoretical data for mean energy W required to produce an ion pair and the Fano factor F in rare gases and their
mixtures for different ionising radiation sources was completed. A good correlation between the F and W/I ratio
(I is the ionisation potential) is found for rare gases except xenon. A good correlation between the Fano factor
and the ratio of the total inelastic cross section to total ionisation cross section is obtained for all rare gases.
The experimental data on gas amplification in mixtures of argon with isobutane, propane and DME (dimethyl-
ether) at various pressures and concentration ratios were analysed. Deviations from the exponential dependence
of gas gain on the applied high voltage above a certain magnitude of gas gain, which depends on the partial
pressure of the admixture, were observed in all mixtures. At the same time, sudden worsening of energy
resolution and the change of the shape of the single-electron spectra occur.  The ionisation coefficient for all
gases and mixtures in strong non-homogenous electric fields was determined. It depends on the gas pressure,
because the equilibrium of electrons with the electric field was not accomplished. The non-equilibrium effect is
observed in weaker fields when the gas pressure is higher, and when the admixture concentration is lower in
mixtures of the same total pressure.
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Krešo Kadija, doktor fiz. znanosti, viši znanstveni suradnik (od 01.08.1998.)
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kvark-gluon-plazmu (QGP), u jezgra-jezgra sudarima na energijama 158 A GeV. Tijekom 1998. sakupljeno je
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Pb+Pb sudarima na energijama 158 A GeV, kao što su: doprinos i spektri bariona, nabijenih negativnih i stranih
$   $ 	   )
  "  +	   
" " J$ "	     X  X.) " 
 68>
detektorom.
Research programme and results:
The program consists of a comprehensive study of hadronic interactions with the NA49 detector, ranging from
the elementary hadron+nucleon processes via hadron+nucleus interactions with controlled centrality, to heavy
ion collisions at a variety of nuclear masses and energies. The main motivation for this experiment is to
investigate transition to a new state of hadronic matter, the Quark Gluon Plasma (QGP), in A+A collisions at the
SPS. During 1998 500 K C+C and 400 k (Al,Si,P)+Si events were recorded. At the end of the 1998 Pb-beam
physics period the extraction of 40 A GeV Pb-ions was set up in SPS machine development run, during which
NA49 recorded about 30 k central Pb+Pb collisions. During 1998 the NA49 Collaboration obtained final results
on several subjects in hadron production in Pb+Pb collisions at 158 A GeV, namely: - spectra and yields of
barions, negatively charged hadrons and of Xi hyperons, - data on directed and elliptic flow of protons and
charged pions, - data on transverse momentum event-by-event fluctuations, - data on the composition of
projectile spectator matter. In parallel, significant progress has been made in the analysis of p+p and p+Pb events
recorded by the NA49 detector.
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Za potrebe restauriranja kulturne baštine u nekoliko navrata je korištena PIXE analiza nuklearnom
mikroprobom.
Izvršena su brojna datiranja arheoloških i geoloških uzoraka metodom 14C, a mjerenja aktivnosti 14C i 3H
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Vinkovci.
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fotodinamsku terapiju pri KB "Sestre milosrdnice" u Zagrebu.
Research activities out of the continuous research programme:
According to the agreement between IAEA and IRB, Tandem Van de Graaff accelerator was used 27 days in
experiments performed by IAEA personnel. Through the Co-ordinated research programme, IAEA funded
development of techniques for the characterisation of semiconductor materials and devices using focused ion
beams. In several occasions, nuclear microprobe PIXE analysis was used for the analysis of samples from the
objects of national cultural heritage.
Numerous datings of archaeological and geological samples by 14C method were performed and measurements
of 14C and 3H activity were applied to hydrogelogical, paleoclimatological and ecological studies. The
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Geological Research (Zagreb), Institute for Masonry of Croatia, Museum of Posavina (Slavonski Brod, Croatia),
Regional Museum Ptuj (Slovenia), Archaeological Museum of Istria (Pula, Croatia), Institute for Preservation of
 "  , 0 # 4 @	 # 04 ( # T
(Croatia) and City Museum Vinkovci (Croatia).
In collaboration with the Surgical Department of the Clinical hospital "Sestre milosrdnice" a chain of preclinical
experiments has been performed at the model with experimental animals using Photofrin II. A scientific project
has been approved which anticipates the development of the clinical method, as well as establishing the
Department for photodynamic therapy at the Clinical hospital "Sestre milosrdnice" in Zagreb.
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Matica Hrvatska. Znanstvena tribina. Zagreb,
21.05.1998.
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nuclear microprobe, Osaka National Research
Institute, Ikeda, Osaka, Japan, 06.07.1998.
Korolija, M. Pion-beam experiments with FOPI detector,
Warsaw University, Varšava, Poljska, 10.09.1998.
Švarc, A. The updated value of the ηN S-wave scattering
length, Uppsala University, The Swedberg
Laboratory, Uppsala, Švedska, 1.10.1998.
Basrak, Z. In-medium NN cross section and the onset of
the binary reaction channel in central heavy-ion
collisions, Laboratorio Nazionale del Sud, Catania,
Italija, 09.10.1998.
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IBIC (Ion Beam Induced Charge) for the imaging of
charge transport properties in semiconductors,
Physics Department, National University of
Singapore, Singapure, 13.10.1998.
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transitions, University of Malaya, Kuala Lumpur,
Malezija, 3.11.1998.
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energija, Forum zamalja. Tribina grada Zagreba.
Zagreb, Hrvatska, 12.11.1998.
Szilner, S. Identification of fragments in the IC-CsI
matrices of INDRA detector, INFN, Firenca, Italija,
13.11.1998.
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Hrvatska, 16.11.1998.
Basrak, Z. Dynamical versus statistical emission at
intermediate energies, INFN, Trst, Italija, 21.12.1998.
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WDX kristalnim detektorima visoke rezolucije.
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Austin, Texas, SAD, 01.01.-31.12.1998.:
poslijediplomski studij za stjecanje stupnja doktora
znanosti.
Basrak, Z. Laboratoire de Physique Subatomique et des
Technologies Associés (SUBATECH), Nantes,
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sudjelovanje u radu eksperimenta NOMAD.
Supek, I. Abilene, Texas, 10.06.–07.07.1998.; znanstveno
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  # ,* KGMSKGH
“Crystal Ball” kolaboracije.
Švarc, A. Uppsala University, Uppsala, Švedska. 07.09.-
03.10.1998. Proširenje znanstvene suradnje s SAD,
Argonne National Laboratory, JF 221.
Szilner, S., Laboratorie de Physique Corpusculaire, Caen,
Francuska, 07.10.1998. – 07.01.1999., stipendist
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suradnje:
Pisk, K. University of Pittsburgh, Pittsburgh, SAD, 31.01.-
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

Supek, I. PSI, Villigen, Švicarska 16.-31.03.1988.,
)- 6-, 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Virginia, SAD.
Milin, M. Université Catolique de Louvain, Institut de
Physique Nucléaire, Louvain-la-Neuve, Belgija,
16.03.-02.04.1998., znanstvena suradnja.
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Physique Nucléaire, Louvain-la-Neuve, Belgija,
16.03.-02.04.1998., znanstvena suradnja.
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znanstveni rad u okviru FOPI kolaboracije.
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Ottawa, Kanada, 11.04.-03.05.1998.; nastavak
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Supek, I. Abilene, Texas, 10. 06.– 10.07.1998.,
)- 6-, 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SAD.
Szilner, S., Laboratorio Nazionale del Sud, Catania, Italija,
01.07.-23.07.1998., sudjelovanje u eksperimentu.
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09.09.1998., znanstveni rad u okviru FOPI
kolaboracije.
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 E- 	ònoma de Barcelona, Barcelona,
Španjolska, 01.09.1998.-30.09.1998., rad na projektu
Europske komisije br. ERBIC18CT980384 (DG-XII,
INCO) “Study, characterisation and analysis of
degradation phenomena of ancient, traditional and
improved building materials of geologic origin used
in construction of historical monuments in the
Mediterranean area”.
Szilner, S., Institute de Recherches Subatomiques,
Strasbourg, Francuska, 01.09.-30.09.1998., stipendija
francuske vlade.
Švarc, A. Uppsala University, Uppsala, Švedska. 07.09.-
3.10. 1998. Proširenje znanstvene suradnje s SAD,
Argonne National Laboratory, JF 221.
Basrak, Z., Laboratorio Nazionale del Sud, Catania, Italija,
06.10.-27.10.1998., rad na simulaciji efikasnosti
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na razvoju sustava za sakupljanje podataka.
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24.10.1998., priprema i rad na eksperimentima FOPI
kolaboracije.
Supek, I. BNL, New York, SAD, 19.-31.10.1998.,
)- 6-,    T4&
Ball” kolaboracije.
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
XXXVI WINTER MEETING ON NUCLEAR PHYSICS
Bormio, Italija, 26.-31.01.1998.
Sudionik: Basrak, Z.
Prilozi:
Elanique, A.; Haas, F.; Freeman, R.M.; Beck, C.; Nouicer,
R.; Watson, D.L.; Jones, C.; Cowin, R.; Lee, P.; Basrak, Z.
Search for γ-ray transitions between 12C-12C cluster states
in 24Mg, predavanje.
Eudes, Ph.; Basrak, Z.; S’ebille, F. Towards a better
understanding of dynamics in nuclear reactions below 100
MeV/nucleon, predavanje.
Nicoli, M.P.; Haas, F.; Freeman, R.M.; Aissaoui, N.;
Beck, C.; Elanique, A.; Nouicer, R.; Morsad, A.; Szilner,
S.; Basrak, Z. Refractive effects in the elastic scattering of
light heavy ions between 5 and 10 MeV/n: the 16O+16O
reaction, predavanje.
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SECOND INTERNATIONAL SYMPOSIUM ON
DIAMOND ELECTRONICS DEVICES
Osaka, Japan, 09.-10.03.1998.
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Manfredotti, C. Imaging of charge collection properties of
CVD diamond using high-resolution ion beam induced
charge technique with protons and alpha particles, poster.
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Zagreb, Hrvatska, 20-21.03.1998.
Sudionik: Pisk, K.
Prilog:
Pisk, K. Uloga znanosti u Hrvatskoj, uvodno predavanje.
3rd INTERNATIONAL SYMPOSIUM “14C AND
ARCHAEOLOGY”
Lyon, Francuska, 06.-10.04.1998.
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Prilog:
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chronology of archaeological sites in South-eastern
Europe, poster.
8TH INTERNATIONAL CONFERENCE ON PIXE AND
ITS APPLICATIONS
Lund, Švedska, 14.06.-18.06.1998.
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Trautmann, D. L-shell ionization of Cd, Sb, Te, Ba, La,
Eu, Tb and Yb by 16O ions in the energy range from 0.19
to 0.75 MeVu-1, predavanje.
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tracing analysis of geometrical aberrations in von Hamos
and plane Bragg crystal spectrometers, poster.
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Sudionici: Blagus, S.; Švarc, A.
Prilozi:
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MATH/CHEM/COMP’98
Dubrovnik, Hrvatska, 22.06.-27.06.1998.
SudioniK: Pisk, K.
Prilog:
Pisk, K. Path integral calculation for He atom, predavanje.
INTERNATIONAL CONFERENCE OF NUCLEAR
PHYSICS CLOSE TO THE BARRIER – CENTENNIAL
OF THE DISCOVERY OF POLONIUM AND RADIUM
Varšava, Poljska, 30.06.-04.07.1998.
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cluster emission, poster.
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Prilozi:
:- #
 3!  2F 14C and 3H as
indicators of the environmental contamination, pozvano
predavanje i poster.
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of isotopes in paleotemperature determination of Beagle
channel sea surface water, predavanje i poster.
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dripping water in Postojna cave, poster.
FIFTH INTERNATIONAL CONFERENCE NUCLEI IN
THE COSMOS
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Prilog:
Aliotta, M., Blagus, S., Bogovac, M., Cherubini, S.,
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M., Zappala, R.A. Study of the 6Li(d,α)4He process at
astrophysical energy by means of the quasi-free
mechanism, predavanje.
16th INTERNATIONAL CONFERENCE ON ATOMIC
PHYSICS (ICAP 16)
Windsor, Ontario, Kanada, 03.-07.08.1998.
Prilog:
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double photoionization and the properties of the ground
state wave function of Helium, poster.
INTERNATIONAL NUCLEAR PHYSICS
CONFERENCE
Pariz, Francuska, 24-28.08.1998.
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Prilozi:
Aliotta, M.; Blagus, S.; Bogovac, M.; Cherubini, S.;
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C.; Tumino, A.; Zadro, M. Reactions between light nuclei
and states at high excitations, poster.
Eudes, Ph.; Basrak, Z. Does one create very hot nuclei in
heavy-ion reactions below 100 MeV/u?, predavanje.
Haas, F.; Elanique, A.; Freeman, R.M.; Beck, C.; Nouicer,
R.; Watson, D.L.; Jones, C.; Cowin, R.; Lee, P. and
Basrak, Z. Search for electromagnetic transiitons between
12C-12C clusters states in 24Mg, poster.
Nicoli, M.P.; Haas, F.; Freeman, R.M.; Szilner, S.; Basrak,
Z.; Morsad, A.; Aissaoui, N.; Beck, O.; Elanique, A. and
Nouicer, R. Refractive effects in the elastic scattering of
light heavy ions between 5 and 10 MeV/n: the 16O+16O
reaction, predavanje.
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Dorvaux, O.; Duda, P.; Durand, D.; Erazmus, B.;
Hanappe, F.; Jakobsson, B.; Lebrun, C.; Leccoley, F.R.;
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Basrak, Z. Two-neutron correlations at small relative
momenta in Ar+Au collisions at 60 MeV/u, poster.
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Rovinj, Hrvatska, 03-05.09.1998.
Sudionik: Pisk, K.
Prilog:
Pisk, K. E-škola, predavanje.
4th INTERNATIONAL CONFERENCE ON
COMPUTER SIMULATION OF RADIATION
EFFECTS IN SOLIDS (COSIRES)
Okayama, Japan, 15.-19.09. 1998.
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Prilog:
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Wavelength-dispersive X-ray Spectrometer for HR-PIXE
Analysis, poster.
WORKSHOP ON PHYSICS OF RELIC NEUTRINOS
Trst, Italija, 16.-19.09.1998.
Sudionik: Horvat, R.
Prilog:
Horvat, R. Radiative corrections to the neutrino effective
potential at finite temperature/density, pozvano
predavanje.
SIMPOSIUM “FRIENDS OF KARST”, IGCP 379
Bowling Green, Kentucky, SAD, 23.09.-25.09.1998.
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study of several karst phenomena in Croatia, predavanje.
LXXXIV CONGRESSO DELLA SOCIETA’ DI FISICA
ITALIANA
Salerno, Italija, 28.09.-02.10.1998.
Prilog:
Pizzone, R.G., Aliotta, M., Figuera, P., Lattuada, M.,
Spitaleri, C., Zappala, R.A., Blagus, S., Bogovac, M.,
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The reaction 6Li(d,α)4He and the determination of the eta-
parameter in the framework of the Inhomogeneous Big
Bang Nucleosynthesis, predavanje.
MATEST '98
Brijuni, Hrvatska  01.-2.10.1998.
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Application of nuclear microanalytical techniques for the
determination of inorganic pigments, predavanje.
6TH INTERNATIONAL CONFERENCE ON
NUCLEARMICROPROBE TECHNOLOGY AND
APPLICATIONS
 ! 6 	0, GG
.GC
GO
GKKL

 ,F ,8 

Prilozi:
,8 
 '- 9
 " "
 #; -* 0
IBIC in the study of charge transport properties of
radiation detectors, poster.
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I.D.; Trojko, R. Ion microbeam study of concentration
depth distributions in cadmium compounds using high
energy resolution PIXE, poster.
INTERNATIONAL MEETING ON FRONTIERS OF
PHYSICS "IFMP98"
Kuala Lumpur, Malezija, 25.10.-30.10.1998.
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transitions, pozvano predavanje.
NUCLEAR AND PARTICLE PHYSICS WITH CEBAF
AT JLAB
Dubrovnik, Hrvatska, 04.-09.11.1998.
 ,F ,8 

Prilog:
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detectors using IBIC and other nuclear microprobe
techniques, predavanje.
3 
 3,) 
 ";. ! 0
pseudoscalar mesons in the Schwinger-Dyson approach,
predavanje.
15TH INTERNATIONAL CONFERENCE ON THE
APPLICATION OF ACCELERATORS IN RESEARCH
AND INDUSTRY
Denton, Teksas, SAD, 04.-07.11.1998.
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semiconductor radiation detectors using nuclear
microprobe technique IBIC, pozvano predavanje.
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M. High resolution ion induced X-rays spectrometry -
Trends and applications, pozvano predavanje.
HFD SIMPOZIJ, HEISENBERG I FILOZOFIJA
Zagreb, Hrvatska, 10.-11.11.1998.
Sudionik: Pisk, K.
Prilog:
Pisk, K. Determinizam u fizici, predavanje.
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88
,8 
 2	$	 , E-& 0  !! 
Technology, Kumasi, Gana, 14.09.-03.10.1998.
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ERBIC18CT980384 (DG-XII, INCO-MED) on
Study, characterisation and analysis of degradation
phenomena of ancient, traditional and improved
building materials of geologic origin used in
construction of historical monuments in the
Mediterranean area, Tunis, 17.09.1998.-20.09.1998.
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and technologies tailor made for preserving stones,
textiles and paper in the Mediterranean area
(HERIMED) in the Third Mediterranean Exhibition
of Technological Innovation (MEDITERINTEC III),
Napulj, Italija, 9.12.1998.-12.12.1998.
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SUBATECH, Nantes, Francuska.
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stanja u lakim jezgrama, IReS Strasbourg, Francuska.
Cindro, N. Rezonancije u teškoionskim sudarima,
Suradnja Alpe-Jadran, Zagreb-Trst-Padova (Legnaro),
Italija.
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other accelerator based techniques for the quality control
of standard reference materials, International Atomic
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2H, 18O) oborina.
Supek, I. Suradnja unutar "Crystal Ball" kolaboracije,
ACU, Abilene, SAD.
Supek, I. Suradnja unutar "Pion-beta" kolaboracije, PSI,
Villigen i University of Virginia, SAD.
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Paolo Polesello, Dipartimento di Fisica Sperimentale,
Università di Torino, Torino, Italija, 02.03.-
06.03.1998.; 02.09.-04.09.1998.
Ettore Vittone, Dipartimento di Fisica Sperimentale,
Università di Torino, Torino, Italija, 11.05.-
14.05.1998.
Silvio Galassini, Istituto di Chimica Biologica, Università
di Verona, Verona, Italija, 02.03.-06.03.1998.; 14.09.-
16.09.1998.
Marco Mattiuzzi, International Atomic Energy Agency,
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09.11.-13.11.1998.
Richard H.Pratt, University of Pittsburgh, Pittsburgh,
SAD, 06.-11.06.1998.
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Humberto Garcilazo, Istituto Politecnico Nacional,
Mexico City, 10-12.12.1998.
Antonella Tajani, International Atomic Energy Agency,
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Znanstveni skupovi u organizaciji IRB-a:
NUCLEAR AND PARTICLE PHYSICS WITH CEBAF
AT JLAB”
Dubrovnik, 3 – 10.11.1998.
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Zagreb, 11.-13.11.1998.
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http://www.irb.hr/zmf.html
ZAVOD ZA FIZIKU MATERIJALA
DIVISION OF MATERIALS PHYSICS
Dr. sc. Branko Pivac, predstojnik Zavoda
Tel: ++385 1 4561 068, fax: ++385 1 4680 114
Ustroj Zavoda:
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MATERIJE I MOLEKULA; INTERAKCIJE I DINAMIKA
STUDY OF DEFECTS DISORDERED/ORDERED MATTER
AND MOLECULES; INTERACTIONS AND DYNAMICS
Direktor programa: dr. sc. Branko Pivac
Teme u sastavu programa:
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Poticajni projekti znanstvenih novaka i asistenata u okviru tema:
Neizotermna kinetika kristalizacije amorfnih metala, dr. sc. Tihomir Car, nositelj projekta
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Research programme:
Research programme is focussed on following subjects:
- study of fundamental characteristics of defects, their mutual interaction, as well as their impact on
connection between microscopic and macroscopic properties of materials in simple (Si), binary (GaAs,
GaN, CdS), and multinary semiconductors and complementary oxides. Study of nanophase and glassy
material characteristics.
- study of amorphous thin films produced by non-thermodynamical processes (magnetron sputtering).
Particularly Al-W and WC films will be studied. Processes in plasma obtained during laser ablation of
metallic and non-metallic materials will be studied.
- fundamental research in the field of molecular and solid state physics with special emphasis on vibrational
spectroscopy. The systems under investigation vary in their origin and composition – from metals,
semiconductors, and ceramics on one side to molecular crystals and biological samples on the other.
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STUDY OF DEFECTS IN SEMICONDUCTORS AND INSULATORS
Voditelj teme: dr. sc. Branko Pivac
Tel: ++385 1 4561 068, e-mail: pivac@rudjer.irb.hr
Suradnici na temi:
Dunja-Ida Desnica, doktorica fiz. znanosti, viša znanstvena suradnica
Uroš Desnica, doktor fiz. znanosti, znanstveni savjetnik
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Branko Pivac, doktor fiz. znanosti, znanstveni savjetnik
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Natko Urli, doktor fiz. znanosti, znanstveni savjetnik
Suradnik iz druge ustanove:
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Program rada i rezultati:
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primjene tih materijala. Diskutirana je pojava samo- i autokompenzacije, kao i putovi da se ona prevlada.
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Arhenius ponašanja krivulja otpornosti. Teorijskom analizom se pokušalo takvo ponašanje objasniti na osnovi
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pratiti promjena oksidacije kationa kao i red-nered prijelaz u kationskom podsistemu.
Research programme and results:
Study of defects in Si introduced by ion implantation is continued. It is shown by EPR measurements that deep
thermal donors formed upon H implantation do not depend on oxygen presence in material and that they
reversibly transform into shallow donors. SIMPA method is developed for much faster and more complete
analysis of TSC peaks. Different GaAs samples were analysed using this method and common properties of
present defects is demonstrated, showing quantitatively progress in material processing over the decade. Order-
disorder transitions in Si and GaAs are studied and mechanisms explaining this phenomena are proposed. In two
review papers overview of the mechanism limiting successful doping of II-VI compounds, as well as prospective
of such materials is given. Effects of self- and autocompensation are discussed and ways to overcome such
problems suggested. Connection of microscopic (PAC method) and macroscopic (Hall effect) properties of CdS
implanted within were studied. Conditions are shown in which selfcompensation by spontaneous Cd vacancy
formation passivates completely electrical activity of In. Changes in the shape and position of X-ray satellite line
are correlated with in chemical vicinity of atoms. This method is applied on studies in CdS. PL spectra are
analysed in a series of MOCVD GaN samples undoped, doped p and n and codoped. It is observed that the same
PL peaks are always present. Analysing specific peaks their origin is searched as well as the mechanism for the
selfcompensation effect. Numerical analysis is performed of structural, topological and compositional disorder
impact on optical properties of multinary semiconductors. Studies were performed on multicomponent super-
ionic ferro-elastic type of compounds. It is shown that ionic component of conductivity derives from the
presence of Cu ions, which large mobility is stimulated by the large concentration of disordered cation
vacancies. SAXS measurements with synchrotron light were used to study the characteristics of nanophase TiO2
and CeO2, grain dimensions and specific surface. Influence of the phosphate glasses composition on the
electrical conductivity and characteristics of TSD peaks is studied. A characteristic disagreement with Arhenius
behaviour of resistivity curves is observed. Such behavior is explained with Anderson localisation and hopping
conductivity. From optical reflectivity a changes in oxidation of cation subsystem with composition as well as
order-disorder transition is determined.
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AMORFNI TANKI FILMOVI
AMORPHOUS THIN FILMS
 
    
Tel: ++385 1 4680 224, e-mail: radic@rudjer.irb.hr
Suradnici na temi:
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Tihomir Car, doktor fiz. znanosti, viši asistent, znanstveni novak
Davor Gracin, doktor fiz. znanosti, viši asistent
4	
 5' 
	
 " 
    	
 	

(	  
 
Suradnici iz drugih ustanova:
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osobinama dobivenih slojeva nastavljen je mjerenjem metodom Ramanske spektroskopije konfiguracije/faze
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Metodama RBS i ERDA te Auger i IR spektroskopijom analizirana je prostorna homogenost sastava amorfnih
slitina silicija sa ugljikom i vodikom pripravljenih magnetronskom depozicijom. Ugljik je redovito homogeno
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pripovršinskom sloju. Zagrijavanje uzoraka dovodi do efuzije vodika te znatne/makroskopske prostorne
preraspodjele ugljika, što indirektno podupire pretpostavku o postojanju strukturnih defekata u obliku
polivakancija. Nastavljen je rad na karakterizaciji plazme dobivene laserskom ablacijom metala ili nemetala, te
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posebna ablacijska geometrija kapilare koaksijalne sa laserskim snopom: ustanovljeno je bitno smanjenje broja
krupnih kapljica rastaljenog materijala koje smetaju u postupku depozicije, ali vezano sa znatnim smanjenjem
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Research programme and results:
Properties of the amorphous Al-W thin films at the elevated temperatures were investigated: A structural
stability of the amorphous films during a prolonged isothermal annealing at high sub-crystallisation temperatures
was examined. The observed partial phase transformation kinetics were analysed, and compared to the case of
complete crystallisation during the isochronous heating cycles. A structural relaxation of the amorphous films in
the 100-500°C temperature range was investigated, and the effects of substrate material established. A new
(“layered”) phase in the Al-W thin films deposited onto sapphire substrates held at temperatures higher than
250°C, was observed. A high corrosion resistance of the amorphous Al-W films against the technical and
physiological solutions was established. Correspondence between the preparation conditions and properties of
the tungsten-carbon films prepared by the reactive magnetron deposition was further investigated: Configuration
of the unbound carbon buried into the film during deposition was determined by the Raman spectroscopy
method, while the micromechanical properties of the film were determined by nanoindentation. Spatial
homogeneity of the chemical composition of the amorphous silicon-carbon-hydrogen alloys was investigated by
RBS, ERDA and Auger spectroscopy (on nanometer scale) and IR spectroscopy (on sub-nanometer scale).
Carbon is homogeneously distributed (down to sub-nm scale), while hydrogen is depleted in the subsurface layer
in the as-deposited films. Thermal treatment caused a strong effusion of hydrogen and a macroscopic
redistribution of carbon atoms - which supports the model of poly-vacancy-type structural defects in the as-
deposited films. Laser ablation as a method for thin film deposition was investigated: plasma parameters for
metal and non-metal targets were determined, and a special laser beam-capillary wall coaxial geometry proposed
for the enhancement of film quality. A great reduction of the large size droplets, detrimental to the film quality,
was achieved, at the considerable expense of the film growth rate, however.
Poticajni projekt u okviru teme:
NEIZOTERMNA KINETIKA KRISTALIZACIJE AMORFNIH METALA
NON-ISOTHERMAL CRYSTALLIZATION KINETICS OF AMORPHOUS METALS
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Research programme and results:
Research programme is focused on fundamental research in the field of molecular and solid state physics with
special emphasis on vibrational spectroscopy. The systems under investigation vary in their origin and
composition – from metals, semiconductors, and ceramics on one side to molecular crystals and biological
samples on the other. Laser – matter interactions at short timescale have been used in study of surface nonlinear
and nonequilibrium processes, surface selforganisation, generation of different selforganising structures (closed
and open loop vortex filaments, knotted and unknotted filaments, filament splitting, solitons on filaments,..., as
well as metal bubbles and foams...) – in general “pattern formation” problems in condensed matter. Raman
spectroscopy was used as a method of probing the influence of gamma irradiation and pH of precipitation on the
stability of tetragonal ZrO2. It was found that the mentioned structure is most stable if the pH is 2.5, and that
gamma irradiation does not influence its stability. In a series of methyl-mercury(II)-X, (X = Cl, Br, I)
compounds soft modes were discovered in their phonon Raman spectra. Their temperature dependence the
mechanisms of phase transitions were deduced. Samples of a-Si:H and a-Si1-xCx were thermally annealed using
laser beam, and changes found in the intensity ratio of TO phonon – like band in a-Si to the broad background
band (boson peak). The results were interpreted through the fractal density of states. Using the method of elastic
light scattering the fractal dimension of marine particles and aggregates was determined for the samples of sea
water taken at various depths. Differential Raman spectroscopy is used to study the formation and ageing process
of muccus aggregates in the sea water.
Poticajni projekt u okviru teme:
VIBRACIJSKO-SPEKTROSKOPSKA KARAKTERIZACIJA GLJIVA
VIBRATIONAL SPECTROSCOPIC CHARACTERIZATION OF FUNGI
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Sudionik: Urli, N.B.
Prilozi:
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  (5' 6
Urli, N.B. SUNEN-croatian solar energy utilization
program, predavanje.
WORLD RENEWABLE ENERGY CONGRESS V
Firenca, Italija, 20.-25.09.1998.
Sudionik: Urli, N.B.
Prilozi:
Urli, N.B.; Kamenski, M. Hybrid photovoltaic/wind grid-
connected power plants in Croatian renewable energy
program, predavanje.
XXIVth EUROPEAN CONGRESS ON MOLECULAR
SPECTROSCOPY, EUCMOS
-/ 85 HOHAEAB@@A
"I &' (  ! (  5' 
Prilozi:
Ivanda, M.; Gamulin, O.; Kiefer, W. Mechanism of
Raman scattering in amorphous Silicon, poster.
&' ( ( " -' " .6    (
FT-IR, Raman and XRD observations of nanosized TiO2
synthesized by sol/gel method based on esterification
reaction, poster.
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 (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 .6    (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crystal size on the Raman spectra of nanophase TiO2,
poster.
&' ( ( "   ( .'  .6 
M.; Gamulin, O. The effects of crystal size on the Raman
spectra of nanophased CdxSe1-x, TiO2 and GaAs, poster.
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/ 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the dynamics of CH3 group in CH3HgX (X = Cl, Br and I)
compounds, poster.
Kirin, D.; Volovšek, V. Raman scattering study of low-
frequency molecular vibrations in ortoterphenyl and
perdeuterated orthoterphenyl, poster.
(  5'  *  +$  0
dimethylacetylene: matrix isolated and in thin solid film,
poster.
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dimethylacetylene, poster.
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stability of Fe(IO3)3 by 57Fe Moessbauer, FT-IR and
Raman spectroscopies, poster.
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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dibromobenzophenone as seen by vibrational spectroscopy
and X-ray diffraction, poster.
1998 OCEAN SCIENCES MEATING
San Diego, SAD, 09.–13.02.1998.
Prilozi:
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microaggregation phenomena in the northern adriatic sea,
poster.
INTERNATIONAL WORKSHOP “PHYSICS AND
TECHNOLOGY OF NANOSTRUCTURED,
MULTICOMPONENT MATERIALS”
Uzhgorod, Ukrajina, 24.-26.09.1998.
Sudionik: Ivanda, M.
Prilozi:
Ivanda, M. The effects of crystal size on the Raman
spectra of nanophased CdxSe1-x, TiO2 and GaAs, pozvano
predavanje.
GORDON RESEARCH CONFERENCE ON
CHEMICAL OCEANOGRAPHY Il
Chiocco, Italija, 03.–08.05.1998.
Prilozi:
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 & S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 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sulphur species in the formation of mucilage in the
Adriatic sea, poster.
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organizacija:
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U
International Union for Vacuum Science, Technology
and Applications
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ustanovama:
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
glasses for vitrifying stimulated nuclear wastes,
& $ 4/1 /1  ;
No: 302-T2-CRO-10638.
	  	

Pirnat, J., Institut za matematiku, fiziku i mehaniku,
Ljubljana, Slovenija, 01.12.1998.
Znanstveni skupovi u organizaciji IRB-a:
SUSRET VAKUUMISTA HRVATSKE I SLOVENIJE
Zagreb, Hrvatska, 20.05.1998.
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Tel: ++385 1 4680 220, fax: ++385 1 4680 114
Ustroj Zavoda
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MODELIRANJE PROCESA INTELIGENTNIM
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PROCESS MODELLING BY INTELLIGENT COMPUTER
SYSTEMS
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Poticajni projekt znanstvenih novaka i asistenata u okviru teme:
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Tomislav Šmuc
Program rada:
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obrascima uspješno riješenih problema.
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napredno modeliranje procesa.
Research programme:
The research programme pursues fundamental science and technology goals as defined in the Croatian National
Science and Research Program (NZIP), with particular emphasis on supporting the progressive development of
highly productive economy, capable of generating, accepting and diffusing scientific and technological
innovations. The programme strives to investigate and develop modelling, optimisation and automated
diagnostic procedures of technical processes by intelligent computer systems. Along with the effective economy
support, the programme is consistent with the priority research topics listed in the NZIP by directly contributing
to the development and application of the information and communication technologies. Prerequisites for
optimal process modelling are first-rate primary signal processing methods that build upon the classical
deterministic and stochastic techniques, and aspire to enhance these methods by employing artificial neural
networks and genetic algorithms. The presumption on probabilistic features of signals includes inherent process
characteristics and all perturbations in its amplitude (energy) and time domain. Process model construction will
be based on automated inductive procedures that discover relations within the measured or simulated data sets.
Automated model-based reasoning will continue to employ symbolic logic and theorem proving methods,
augmented with fuzzy variables, uncertainty measures, probabilistic causal networks and case-based reasoning.
It is expected that the research on this programme will generate several refined and new optimisation, predictive
and diagnostic procedures, as well as new computer architectures that support advanced embedded process
modelling.
   !"#$%  %& $' ()$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AUTOMATED REASONING IN MODELLlNG, OPTIMISATION AND
DIAGNOSTICS OF TECHNICAL PROCESSES
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Tel: ++385 1 4680 220, e-mail: nikola.bogunovic@irb.hr
Suradnici na temi:
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Tomislav Šmuc, doktor elektroteh. znanosti, viši asistent
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modeliranja procesa s ciljem njihove optimizacije i dijagnostike, ostvareni su novi modeli za analizu procesa u
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evolucijski algoritam baziran na “breeder genetic algorithm” konceptu, za rješavanje tzv. Steiner-ovog problema
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Research programme and results:
The research covered by the grant, within the process modelling environment research area, has resulted in
extending the reactive visual programming to the (re)configuration of heterogeneous distributed instrumentation
systems that follow a data-flow processing paradigm. In the framework of automated inductive model building,
the ILLM (Inductive Learning by Logic Minimisation) system has been improved so that it can efficiently
handle data sets with erroneous examples. Its efficiency has been tested on various domains. The research on
automated, model-based reasoning (with particular attention to uncertainty management), has resulted in
empirically established domain dependencies of automated theorem proving resolution strategies. Sources of
inconsistent uncertainty management in deductive automated reasoning have been investigated and identified. A
new, sound deductive reasoning procedure with uncertainty management has been proposed and applied to
technical-system diagnosis. Analysis and optimisation techniques, employed for specific technical processes,
have resulted in new calculation models for nuclear reactor in-core fuel management. An extensive comparison
of different methods for shielding calculations has been made.
A supplemental project objective is to study new developments in the field of metaheuristic optimisation
techniques, both from the theoretical point of view as well as through their application. The emphasis is on
studying search control mechanism and its relation to problem space. In the first project year the analyses of new
applications and theoretical achievements were performed. A new evolutionary algorithm based on breeder
genetic algorithm concepts for solving the Steiner tree problem in graphs was realised and tested on the standard
set of problems.
Poticajni projekt u okviru teme:
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OPTIMIZACIJSKIM PROBLEMIMA
EFFICIENCY OF METAHEURISTIC METHODS IN APPLICATION TO REAL-WORLD
OPTIMIZATION PROBLEMS
Nositelj projekta: dr.sc. Tomislav Šmuc
OPTIMIZACIJA OBRADE SIGNALA I PODATAKA U MJERNIM I
$*!,- (!()
OPTIMIZATION OF SIGNAL AND DATA PROCESSING IN
MEASUREMENT AND DIAGNOSTIC PROCEDURES
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Tel: ++385 1 4680 090, e-mail: vojnovic@rudjer.irb.hr
Suradnici na temi:
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Branka Medved-Rogina, doktorica elektroteh. znanosti, viša asistentica
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Ivan Michieli, doktor stroj. znanosti, znanstveni suradnik
= 4   
 
 
     
 
 
 	

3 >"  
Program rada i rezultati:
.   $6
    *      /  

   '7  -7      
   "
 
          #    

        ?   
 "
 $* @:     
   
 3
"   
 
  $*   
intervala s daljom primjenom u analizi pouzdanosti brzih digitalnih sklopova u uvjetima metastabilnosti.
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Research programme and results:
The research covered by the grant (Optimisation of signals and data processing) is two side oriented:
measurement, analysis and processing of 1D and 2D stochastic signals, as well as improvement of algorithms
and methods for analysis of stochastic processes and data (trie) structures. Work on comparative characteristic
analysis of advanced methods in signal processing and classification: classic optimal processing method,
morphological transformation (filter), wavelets, artificial neural networks, as well as chaotic and fractal signals
analysis, was started. Detailed analysis was done on the resolution of electronic (optoelectronic) measurements
of short time intervals, with the extension on fast digital circuits reliability analysis in the conditions of
metastability. Statistical data processing of results in the picosecond time domain was done using point as well
as interval estimation of measured data. Detailed analysis of 2D and 3D fluid dynamics in interaction of high
power nanosecond pulsed laser beam with material (tantalum and molybdenum) was done. Microscale vortex
filaments with the cascade of splittings rise up the bush-like structure. The cascade of vortex filament angle-
looking splittings was shown to represent the period doubling bifurcation to chaos. Dose fields calculations using
Point Kernel Integration with expanded polynomial form of build-up factor data for linear source-shield
geometry was done. Integration leads to generalised secant integral functions represented by rapidly convergent
series of incomplete Gamma functions. A new method of index compression of huge Croatian language data
tries was developed. The possibility of application on other natural languages was analysed.
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Ustroj Zavoda:
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Opaska:
U 1998. godini (nakon pozitivno ocijenjenog izvještaja o radu u 1997. godini) odlukom Ministarstva
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Poticajni projekti znanstvenih novaka i asistenata u okviru tema:
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Uloga aromata u (bio)molekulama, mr.sc. Rudolf Kiralj, nositelj projekta
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odabranih skupina spojeva (QSAR) te objašnjenja mehanizama kemijskih reakcija na atomnoj i molekulnoj
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Razmatran  je doseg  primjena  modela  konjugiranih   krugova.   Kompjutorsko  modeliranje  primijenjeno  je  u
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Research programme:
An interdisciplinary approach has been used in the study of correlation of molecular structure and dynamics and
molecular properties. A large variety of new substances have been synthesised including supramolecular,
inorganic and organic compounds and organometallic complexes as well. Some proteins have been isolated in
order to study their structures and functions. Valuable results related to physic chemical properties and molecular
dynamics of synthetic and biological polymers have been achieved.
New analytical and instrumental methods for basic chemical characterisations were developed. For molecular
structure determination, various spectroscopic methods have been applied: photoelectronic, NMR, ESR,
DMESR, IR-FT, PFS, mass spectrometry; X-ray structure analysis has been used to unambiguously determine
the molecular and crystal structure of the compounds studied. New experimental and theoretical methods
focused on structural characterisation and molecular dynamics of novel and classical compounds have been
developed. The knowledge gained is essential in a search for applications of these substances.
Investigations of magnetic and microwave properties of high temperature superconductors and crystal lattice
dynamics of magnetic, ferroelectric and other systems have revealed properties of technological importance. The
molecular probes used in dynamics studies by ESR and NMR methods on synthetical polymers and biopolymers
exhibit system properties that determine their application modes.
Chemical processes in solution: solubility, precipitation, adsorption, association and complexion in solutions of
different ionic strengths have been analysed, particularly those related to natural waters.
The experimental results obtained have been extended by theoretical procedures based on great possibilities of
computational chemistry and extensive data bases in order to establish structure-activity correlation (QSAR) for
various groups of compounds, and to understand the mechanism of chemical reactions at the atomic and
molecular levels. QSPR/QSAR models based on the vertex- and edge connectivity indices are developed and
tested. The range of the application conjugated-circuit model was examined. Computer modelling has been
applied in the molecular - recognition approach in order to understand the chemical reactivity of pollutants,
particularly atmospheric, and various biological systems. The reaction of hydroxyl radical with ethene and their
halogenated analogues have been studied by quantum-chemical methods. Formation, destruction and transport of
ozone and photooxidants in Croatia and some location of Mediterranean and Europe were studied. Methods of
analysis of trace constituents in air together with statistical and computer evaluation of data in relation to
meteorological data and high altitude and remote transport. Chemical graph theory has been used to define
different classes of molecules or their aggregates. Useful theoretical models describing various molecular
properties have been established. Very successful theoretical studies of atomic and molecular collisions,
particularly dynamics of decay of Ar-HF dimer, were performed. The scientists of the Physical Chemistry
Department have developed a fruitful international scientific co-operation with many universities and research
institutes, which has resulted in a number of joint scientific publications.
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SASTAV, SVOJSTVA I DINAMIKA PLINSKIH SUSTAVA
COMPOSITION, PROPERTIES AND DYNAMICS OF GASEOUS SYSTEMS
Voditelj teme: dr.sc. Tomislav Cvitaš
Tel: ++385 1 4680 232, e-mail: cvitas@joker.irb.hr
Suradnici na temi:
Tomislav Cvitaš, doktor kem. znanosti, znanstveni savjetnik
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Nenad Kezele, magistar kem. znanosti, asistent, znanstveni novak
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Program rada i rezultati rada:
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rezultata, interpretacije mjerenja posebno u svezi s meteorološkim podacima i visinskim i daljinskim
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1. Glavni doprinos prizemnom ozonu na Jadranu je sa zapada (Italija).
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3. Višegodišnje stanje troposferskog ozona u blizini Zagreba.
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analozima u plinskoj fazi.
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Research programme and results:
The programme involves investigation of trace constituents of air, their properties, transformation and transport
in the atmosphere over the different regions of Croatia: in urban areas, (e.g. Zagreb), continental remote regions
111
(e.g. Medvednica) and coastal areas (e.g. Mali Lošinj). Structural, kinetic and thermodynamic properties will be
investigated for compounds that enter the atmosphere and contribute in air - soil and air - water exchange.
Formation, destruction and transport of ozone and photooxidants in different locations in Croatia and
Mediterranean have been investigated. Methods of analysis of trace constituents of air were worked out, together
with computer and statistical method of analysis and interpretation of measurements in relation with
meteorological data, and high altitude and remote transport.
Reactions of metallic ions with polycyclic aromatic hydrocarbons and/or their heterocyclic analogues in gaseous
phase have been investigated.
Results are published in scientific journals with international review quoted in Current Contents.
Some articles are published in books from international scientific meetings. Papers from the EUROTRAC
Symposium ’98 in Garmisch-Partenkirchen are in press and will be published as a book.
Main achievements:
1. Main contribution to the boundary layer ozone over the Adriatic Sea is from the west (Italy).
2. Inertness of ozone on the surface of NaCl particles.
3. Long term monitoring of tropospheric ozone in the Zagreb area.
4. Synthesis of metallic ion complexes with polycyclic aromatic hydrocarbons and/or their heterocyclic
analogues in gaseous phase.
5. Mass spectra and structural determination of complex natural compounds and polymers.
Poticajni projekti u okviru teme:
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VOLATILE ORGANIC HYDROCARBONS IN THE LOWER TROPOSPHERE IN ADRIATIC
REGION OF CROATIA
Nositelj projekta: mr. sc. Nenad Kezele
REAKCIJE METALNIH IONA I ELEKTRONA PROIZVEDENIH LASEROM S
POLIHALOGENIRANIM ORGANSKIM MOLEKULAMA
REACTION OF LASER PRODUCED METAL IONS AND ELECTRONS WITH
POLIHALOGENATED ORGANIC MOLECULES
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INVESTIGATIONS HOMOGENEOUS AND HETEROGENEOUS SYSTEMS
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Tel: ++ 385 1 4561 074, e-mail: filipovic@rudjer.irb.hr
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Laszlo Horvath, doktor kem. znanosti, znanstveni suradnik
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Helga Füredi-Milhofer, doktorica kem. znanosti, znanstvena savjetnica, Casali Institute of Applied Chemistry,
Jeruzalem, Izrael
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Program rada i rezultati na temi:
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sustava s površinski aktivnim tvarima (PAT) (adsorpcija na granice faza, supramolekulno i molekulno
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studiran je na primjeru glicina u vodenim otopinama. Postavljen je i eksperimentalno dokazan potpuno novi
mehanizam reakcija slobodnih radikala s alifatskim aminokiselinama koje vode do njihove dekarboksilacije, (ii)
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karakterizirane nove katanionske PAT i postavljeni mehanizmi temperaturnih faznih prijelaza: strukturno
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ovise o slaganju aditiva i površine kristala na molekulnoj razini, tj. morfološka svojstva kristala posljedica su
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Research programme and results:
The research programme comprises studies of processes and mechanisms of interactions between ions,
molecules, free radicals and molecules in excited states in model systems. The main research topics are: (i)
investigations of physical and chemical properties, kinetics and reaction mechanisms of free radicals and excited
states, (ii) investigations of systems with surface active agents (SAS) (adsorption at interfaces, supramolecular
and molecular organisation in aqueous solutions, nucleation and ageing of biominerals), and (iii) investigations
of metal state in nature (synthesis and characterisation of metal complexes with organic molecules, metals
mobility). According to the main areas of interest the following results were obtained: (i) the mechanism of
aminoacid decarboxylation induced by free radicals was studied by using glycine. New mechanism of free
radicals with aliphatic amino acids was determined and experimentally verified, (ii) (a) phase diagrams and
mechanisms of phase transformation (catanionic lamellae - catanionic vesicles - catanionic micelles) were
determined in the symmetric and asymmetric mixtures of cationic and anionic SAS in aqueous solutions; (b) new
catanionic SAS were synthesised and characterised. There are two parallel mechanisms of phase transitions
during heating: structural transitions (polymorphism) and transition from solid crystalline to liquid crystalline
phase; (c) investigation of interactions between ions, small molecules and macromolecules on the growth of
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biomineral crystals revealed compatibility of additives and crystal surface on molecular level, i.e. crystal
morphology depends on molecular recognition of additive functional groups and constituents of biominerals; (iii)
simple model systems for the investigations of metal behaviour in plants was suggested (thin layer
chromatography on paper and paper impregnated with the constituents of plant cell walls and on the slices of
plant issue with water as a developer of metals).
Poticajni projekt u okviru teme:
REAKCIJE PEROKSILNIH RADIKALA S DONORIMA ELEKTRONA
INVESTIGATION OF FINAL PRODUCTS IN REACTIONS OF PEROXYL RADICALS WITH
ELECTRON DONORS
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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REAKTIVNOST I REAKCIJSKI MEHANIZMI
REACTIVITY AND REACTION MECHANISMS
Voditelj teme: dr.sc. Leo Klasinc
Tel: ++ 385 1 4680 096,  e-mail: klasinc@joker.irb.hr
Suradnici na temi:
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Leo Klasinc, doktor kem. znanosti, znanstveni savjetnik
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Igor Novak, doktor kem. znanosti, viši znanstveni suradnik, National University Singapore, Singapore
Program rada i rezultati:
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plinskoj fazi;
2. kroma(II) s 2,2'-bipirimidinom (bpm) pulsnom radiolizom u prisutnosti bpm;
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4. raspada ozona na površinama materijala;
5. nastajanja, raspada i transporta ozona u prizemnoj atmosferi na odabranim lokacijama u Hrvatskoj i drugim
dijelovima Europe.
) "*   		   	   
 ! 	 (  
 
  
   
 	  	  

	  %   
  	
   	 

opisa interakcije svjetla i materije izvedena je troparametska fit-funkcija za razne vrste uniformno orijentiranih,
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izvještaja EUROTRAC projekta koje je izdao Springer, 1997. Radovi sa skupa u Garmisch-Partenkirchenu su u
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Research programme and results:
The theme deals with homogeneous chemical reactions with an unknown reaction mechanism in liquid and
gaseous phase and heterogeneous reactions in gas/solid and gas/liquid phases which are very important for
biological activity, chemical production and environment research. For many important chemical reactions
which take place in different phases the same mechanism is supposed on the basis of kinetic and thermodynamic
parameters. Usually, this mechanism is a series of many steps, elementary chemical reactions, and only a few of
them are consequence of intrinsic reactivity, while the others depend on reaction conditions. The main aim is to
find to which extent a reaction can be governed by changing conditions; in other words, which part depends
exclusively on reactants.
A) Mechanisms of the following reactions have been investigated:
1. Reactions of metallic ions with polycyclic aromatic hydrocarbons and/or their heterocyclic analogues in
gaseous phase;
2. Chromium(II) reacts with 2,2'-bipyrimidine (bpm) by the means of puls radiolysis in the presence of bpm;
3. Isomerisation of peroxynitrous acid to nitric acid in aqueous and gaseous phase;
4. Degradation of ozone on different surfaces;
5. Formation, degradation and transportation of ozone in boundary layer atmosphere on selected locations in
Croatia and some other parts of Europe.
B.) Electronic structure and its influence on the properties of biologically active molecules. It has been shown
that the measuring of average time-dependent profile for the polarisation cycle of a modulated light beam
enables one to simultaneously derive absorbance, linear and circular dichroism. Based on a semi-classical
treatment of light/matter interactions, a three parameter fit function is derived for various types of uniformly
oriented, partially oriented and isotropic materials, and combinations of them.
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Results are published in scientific journals with international review quoted in Current Contents. Some articles
(under the mark 5) are published in books from international scientific meetings and in EUROTRAC final report,
published by Springer Verlag, 1997. Papers from international meeting EUROTRAC Symposium ’98 at
Garmisch Partenkirchen are in press and will be published as a book.
Main achievements:
It has been shown that the measuring of average time-dependent profile for the polarisation cycle of a modulated
light beam enables one to simultaneously derive absorbance, linear and circular dichroism.
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RESEARCH ON STATIC AND DYNAMIC PROPERTIES OF MOLECULES
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Tel: ++385 1 4561 089, e-mail: sabljic@rudjer.irb.hr
Suradnici na temi:
Slobodan Bosanac, doktor fiz. znanosti, znanstveni savjetnik
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Sanja Sekušak, doktorica kem. znanosti, viša asistentica, znanstvena novakinja
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Program rada i rezultati na temi:
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reakcija s eksperimentalnim rezultatima dobiveno je na PMP2/aug-cc-pVTZ nivou teorije. Pokazano je da je
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3pipi* stanja alkena te
relativnom stabilnosti radikalnog produkta. Nastavljen je rad na razvoju metode perturbacije niskog ranga (LRP).
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8000*8000. Preliminarni rezultati pokazuju da se u 32-bitnom programu mogu tretirati matrice dimenzija barem
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dimenzija.
Research programme and results:
Several projects have been carried out within the framework of the theoretical investigation of atomic and
molecular collisions. The work has been focused on the dynamics problem of Ar-HF decay, and on the source of
anomaly in rotational differential cross sections in collisions of atoms with highly anisotropic molecules. These
anomalies were predicted in earlier research but only recently they became of interest because of the
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developments in experimental techniques. Ar-HF dimer is interesting because of its longevity but the mechanism
of its decay is not known. By simulating its decay with the classical mechanics, the possible mechanism of its
long lifetime is proposed. Dr. Bosanac has started writing a book with the aim to encompass classical and
quantum mechanics together with field theory. About 40% of this project has been completed and results may
have importance in investigating atomic and molecular collisions. Finally, the effect of external electric field on
the decay rate of He clusters, once ionised, have been investigated. The methods of classical mechanics have
been used in these investigations. The reactions of hydroxyl radical with ethene, fluoroethene and chloroethene
have been studied by quantum chemical methods. Reactants, pre-reaction complexes, transition-state structures
and products were optimised and vibrational frequencies were calculated at UMP2/6-311+G(2d,p) level.
Transition-state structures are significantly different from the pre-reaction complexes. The convergence of
barrier heights and reaction enthalpies has been systematically investigated with respect to the size and quality of
basis set and the treatment of correlation energy. The best agreement with experimental results is found at
PMP2/aug-cc-pVTZ level of theory. It was demonstrated that the regioselectivity of these reactions is related to
the relative spin density in the 3pipi* state of alkene as well as to the relative stability of the corresponding radical
product. The work on developing the Low Rank Perturbation (LRP) method has been continued. Computer
programs, originally written for 16-bit systems, were completely rewritten for 32-bit systems. Due to the
limitations of the 16-bit compilers, maximum matrix dimension that could be previously treated in the case of
rank one perturbation was 8000*8000. Preliminary results show that with a new 32-bit program one can
successfully treat matrices as large as 1000000*1000000. This result can substantially enlarge applicability of
the LRP method to huge systems.
Poticajni projekti u okviru teme:
LASERSKA KONTROLA REAKCIJE PRIJENOSA VODIKA
LASER CONTROL OF HYDROGEN TRANSFER REACTIONS
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MEHANIZMI RAZGRADNJE UGLJIKOVODIKA U TROPOSFERI
MECHANISMS OF TROPOSPHERIC DEGRADATION OF HYDROCARBONS
Nositeljica projekta: dr.sc. Sanja Sekušak
RAZVOJ I PRIMJENA MODELA U KEMIJI
DEVELOPMENT AND APPLICATION OF MODELS IN CHEMISTRY
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Tel: ++385 1 4680 095, e-mail: trina@rudjer.irb.hr
Suradnici na temi:
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Halka Bilinski, doktorica kem. znanosti, znanstvena savjetnica
Ante Graovac, doktor fiz. znanosti, znanstveni savjetnik
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Research programme:
Modelling is the basic approach to the natural phenomena. Progress in chemistry is characterised by the
development and application of models. This is the guiding principle of our research. The following results are
achieved. An automated iterative method is developed for predicting secondary structure of membrane proteins.
The use of the vertex connectivity index with a different exponent than the traditional value of -0.5 is
investigated with result the value of the exponent vary with the physico-chemical property considered.
QSPR/QSAR models based on the vertex- and edge-connectivity indices are developed and tested. The ordered
orthogonalisation procedure in the QSPR/QSAR modelling is developed and the corresponding computer codes
are prepared. The range of the application conjugated-circuit model is studied. The structures, stabilities and
properties of various carbon clusters are investigated.
Poticajni projekt u okviru teme:
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PREDICTING THE STRUCTURE OF PROTEINS AND BIOLOGICALLY ACTIVE
COMPOUNDS
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STRUKTURA I BIOAKTIVNOST ORGANSKIH I ORGANOMETALNIH
SPOJEVA
STRUCTURE AND BIOACTIVITY OF ORGANIC AND
ORGANOMETALLIC COMPOUNDS
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grupa spojeva na njihovu biološku aktivnost.
Pripravljeni su novi biološki aktivni neutralni i ionski kompleksi paladija(II) s monoetil 2-
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molekulska struktura slobodnog monoetil 2-kinolilmetilfosfonata i njegovog ionskog tetrabromoplatina(II)
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mjerenja. Na osnovi dobivenih rezultata razmatrana je ovisnost in vitro antitumorske aktivnosti paladijevih
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je priprava, spektroskopska svojstva te kristalna i molekulska struktura heksafluorofosfatnih kompleksa natrija s
dibenzo-18-kruna-6 i dibenzo-24-kruna-8. Ispitivane su konformacijske promjene u polieterskom prstenu kod
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polieterske šupljine.
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korelacije s van der Waalsovim površinama ugljikovodika.
Research programme and results:
The research programme comprises investigations of new organic and metallo-organic compounds with defined
structural and biological properties. Special attention is directed to study of interactions of alkali (sodium,
potassium) and transition (palladium, platinum) metals with various organic ligands which can be used as
models for biological and biologically active molecules (macrocyclic compounds, derivatives of
aminophosphonic acids). Investigations includes preparation, characterisation and determination of structural
and biological properties of these compounds. A combination of experimental and theoretical investigations is
applied for determination of the influence of particular structural parameters and physico-chemical properties of
various types of compounds on their biological activity.
New biologically active neutral and ionic palladium(II) halide complexes of monoethyl 2-
quinolylmethylphosphonate were prepared. Spectral (IR, FAB-MS) and thermal (TG, DTA) analyses along with
magnetic and conductometric measurements were applied for identification and characterisation of these
complexes, as well as for investigation of their stability in solutions and also in the solid and gas phase. The
crystal and molecular structure of monoethyl 2-quinolylmethylphosphonate and its ionic tetrabromoplatinum(II)
complex was determined by the X-ray crystal structure analysis. The chemical and structural properties of
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by the spectral (13C NMR, UV/VIS, IR, FAB-MS) and thermal (TG, DTA) analyses. On the basis of the results
obtained, the influence of the physico-chemical and structural properties of palladium complexes to their
antitumor activity, were discussed. Biological (antitumor, antiviral) screenings were carried out in co-operation
with the Institutes for biomedical investigations from Italy (Trieste) and Belgium (Leuven).
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Continuing our study on alkali metal complexes with crown ethers, compounds which provide good model
systems for examination of the selective alkali ion transport through biological membranes, the preparation and
spectral properties as well as crystal and molecular structure of sodium hexafluorophosphate complexes of
dibenzo-18-crown-6 and dibenzo-24-crown-8 were described. It was shown that the conformation changes
observed in the co-ordinated macrocyclic ring are influenced by the size and ionic character of the metal ion and
by the flexibility and cavity size of the macrocycle.
A number of nonempirical molecular descriptors, which can be used as predictor variables in QSPR/QSAR
models of molecular properties, were investigated. A structure-boiling point models for condensed benzoid
hydrocarbons were examined. It was found that the best model is based on the edge-connectivity index (Estradin
index). A novel, considerably simpler and more efficient algorithm for calculation of the molecular descriptor
x/x', highly correlating with van der Waals areas of hydrocarbons, was put forward.
STRUKTURA I SVOJSTVA (BIO)MOLEKULA
STRUCTURE AND PROPERTIES OF (BIO)MOLECULES
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primjenom bioloških testova prati se odnos molekularne strukture i ponašanja biološki aktivnih spojeva i
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strukturnih parametara, posebno aktivnog mjesta u molekuli ili njene (bio)aktivne konformacije, uz poznavanje
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mehanizama kemijskih i bioloških reakcija realnih i modelnih sustava. Molekularno (kompjutorsko) modeliranje,
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analizu biljnog hormona rasta auksina i njegovih analoga. Obavljene su strukturne studije monokloriranih i
monofluoriranih, te dikloriranih kao i alkiliranih derivata biljnog hormona rasta auksina (indol-3-octene kiseline,
IAA). Rezultati ab initio 	  .1I+FA;J 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fizikalno-kemijske odlike tih spojeva, npr. lipofilnost, koje se rabe u analizi odnosa strukture i biološke
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izolirana je i kemijski karakterizirana ekstracelularna lipaza iz Streptomyces rimosus bakterije. QSAR analizom
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interakcija u aduktu pirena. Riješene su kristalne strukture nekoliko novih 4,9-neutralnih i nabijenih diazapirena
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kaliks[4]arena s osvrtom na njihove stereokemijske osobitosti. Za potrebe zdravstvenih ustanova i bolnica
obavlja se karakterizacija biominerala.
Research programme and results:
In structure-activity relationship studies of biologically active molecules and their analogues, X-ray diffraction
analysis, computational chemistry methods, molecular computer graphics, spectroscopic methods and bioassays
have been used. Molecular recognition approach, based on the characteristic structural parameters, particularly
of the active site or bioactive conformations together with physico-chemical properties of the molecules studied
have been used in study of biological processes at the molecular level. Detailed molecular architecture in the
crystalline state and in solution has been used to understand chemical and biological reactions of real and model
systems. Molecular (computer) modelling, including methods of molecular dynamics, which can simulate
experimental conditions and/or real parameters in vivo, is one of the elements of molecular recognition approach.
Molecular dynamics simulations have been used to study conformational stability and substrate binding to the
active site of a receptor. Systematic analysis of data of auxins and analogues required for QSAR has been
performed. Structural studies of monochlorinated, monofluorinated, and dichlorinated derivatives as well as
alkyl-substituted analogues of plant growth hormone auxin (indole-3-acetic acid) were completed. The results of
ab initio calculations, RHF/6-31G* for the molecules 5-, 6-, and 7-Cl-IAA as well as 5,6-Cl2-IAA revealed quite
a similarity to those obtained for unsubstituted IAA, but unsimilar to those detected for natural analogue 4-chlor-
indole-3-acetic acid. It can be explained by the separation distance of each substituent from a side chain with
COOH. Some of their physico-chemical properties, such as lipophylicity, have been used in structure-activity
correlations. Using QSPR based on the calculation of averaged polarizability and principal momenta of inertia of
the molecules studied, relative mass, and van der Waals radii, significant correlations with measured
lipophilicities were established. Electronic properties of IAA derivatives and the effect of substitution on the
aromatic system were studied using UV and 1H NMR spectra. The biological assays using Avena sativa
coleoptiles were performed with the same goal. In order to select characteristical properties for auxins (50
compounds) mathematical approach based on interaction property similarity indices and biological tests were
used. The conformational analysis in a crystal and in solution of some opiate related peptides was completed.
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The cis/trans isomerisation of proline in dipeptide fragment of morphiceptin was studied. The influence of
protection groups on peptide flexibility was studied on the protected dipeptide Boc-Phe-Leu-OBzl, the fragment
of enkephalin. The unique example with seven conformers in the crystal was prepared and it illustrates that
rigidity cannot be reached by introducing the protection groups. The experimental work in this particular case
was very complex. A disaccharide fragment of peptidoglycan component of bacterial spore cortex was prepared
and characterised. As a part of protein crystallography studies in the frame of co-operation with Prof. Saenger,
Freie Universitaet Berlin crystal structure of ternary complex of purine nucloside phosphorylase (from E. coli)
with formycin B and sulphate (phosphate) ions was determined, and structure determination of this enzyme from
Cellulomonas sp. was initiated. Knowledge of the enzyme structure and its complexes with the inhibitors is
essential in search for efficient therapy of tumours, virus and parasitical diseases, and immuno-diseases. In co-
operation with several research teams, research on isolation and chemical characterisation of extracellular lipase
from Streptomyces rimosus is completed. QSAR based on modified Free-Wilson method and energy binding
analysis (COMBINE 3D-QSAR) interactions of DNA and protein–specific binding of transcription factors
(receptors from the cell nucleus), essential for gene regulation, were studied. The results achieved in protein
crystallography enable the method to be applied for studies of various biological systems. The pi…pi interactions
and the properties of aromatics (such as pyrenes and diazapyrenes) are studied. Bond lengths (as a function of
one or more variables), bond order, and the contribution of particular Kekulé resonant structure were studied in
details. The results of ab initio calculations confirmed the appearance of the pi…pi interactions in the pyrene
adduct. The crystal structures of several novel 4,9-neutral and charged diazapyrenes were determined and
studied in relation to the possibility of their intercalation into DNA. In all these analyses, in addition to original
research data, Cambridge Structural Database has been used to calculate geometrical parameters of their crystal
packing. Above described interdisciplinary approach has been used in chemical design of novel compounds of
predicted properties. These results have been achieved due to the successful collaboration with some laboratories
of our Institute, Research Institute Pliva, and international co-operation. X-ray structure analysis was
successfully used in determination of three-dimensional structures of novel supramolecular, organic and
inorganic compounds. X-ray diffraction methods were used to determine the crystal structures of amino acid
derivatives of calix[4]arens with particular emphasis on their stereochemistry. For needs of various medical
institutions and hospitals the identification of biominerals has been performed.
Poticajni projekt u okviru teme:
ULOGA AROMATA U (BIO)MOLEKULAMA
FUNCTION OF AROMATIC FRAGMENTS IN (BIO)MOLECULES
Nositelj projekta: mr.sc. Rudolf Kiralj
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SPECTROSCOPIC STUDIES OF LIPOPROTEINS
Voditeljica teme: dr.sc. Greta Pifat-Mrzljak
Tel: ++385 1 4561 127, e-mail: pifat@rudjer.irb.hr
Suradnice na temi:
Marina Ilakovac Kveder, doktorica fiz. znanosti, znanstvena suradnica
Greta Pifat-Mrzljak, doktorica kem. znanosti, znanstvena savjetnica
Program rada i rezultati:
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lipidnog monosloja ovisno o lipofilnosti i strukturi (alifatski/aromatski) alkohola. Rezultati ukazuju na
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komponente LDL, a sa svrhom detaljnijih detektiranja konformacijskih promjena tog makromolekulskog
kompleksa.
Research programme and results:
The EPR method combined with the spin labelling of the surface components in lipoproteins was continued with
the aim to investigate the surface monolayer of these particles. The lipid-protein interaction was studied by spin
labelling of the apo-B protein and the lipid monolayer exposed to alcohols differing in the structure and size. It
was observed that, beside the conformational changes of the protein, lipid ordering in the monolayer decreases
depending on the lipophilicity and structure (aliphatic/aromatic) of alcohol. The results indicate the molecular
mechanism of alcohol action via the perturbation of lipid-protein interaction in the lipoprotein particles what
might be applicable to the integral membrane proteins.
The investigation will proceed in searching of more specific approaches in the spin labelling of protein
component in LDL to follow the conformational changes of this macromolecular complex in more detail.
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RELAXATION PROCESSES OF FERROELECTRICS AND
SUPERCONDUCTORS
Voditelj teme: dr.sc. Boris Rakvin
Tel: ++385 1 4680 194, e-mail: rakvin@rudjer.irb.hr
Suradnici na temi:
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Boris Rakvin, doktor fiz. znanosti, znanstveni savjetnik
Suradnici iz drugih ustanova:
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Program rada i rezultati na temi:
(
    *	 
!  !   	! 	
 *	   ' 
! !  ! ! 
(*     
  
 	  
  234
4-
 u
KH2PO4+	  ,   '     !
energija i smanjenje predeksponencijalnih faktora u deuteriranoj rešetci u odnosu na nedeuteriranu rešetku
feroelektrika.
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Jedinstvenom teorijom riješen je problem perturbacije mikrovalne šupljine supravodljivim uzorkom proizvoljne
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reverzibilno se transformiraju u TD+ centre na višim temperaturama.
Research programme and results:
The project is oriented toward investigation of magnetic and microwave properties of high temperature
superconductors, and crystal lattice dynamics of magnetic, ferroelectric and other model systems.
Based on strong proton coupling to the AsO44- probe a model for the isotopic effect detected by a paramagnetic
probe in the KH2PO4-type ferroelectric has been suggested. In accordance with earlier measurements this model
predicts higher activation energy and smaller preexponential factors than the non-deuterated lattices.
The problem of microwave cavity perturbation by a superconducting sample of arbitrary thickness placed in both
electric and magnetic component of microwave field has been treated and solved in a unified way. In order to
measure weak signals of high-Tc single crystals several improvements of experimental set-up has been made and
a new microwave cavity with concentrated electric field in the centre was developed.
Electron paramagnetic resonance spectrum of the proton-related thermal donor (TD) assigned as NL8
paramagnetic centre has been detected at 110 K after heat treatment of the hydrogen-implanted Czochralski-Si at
773 K. These results represent direct experimental evidence of reversible transformation of the TD+ charged
centre into the shallow donor-type centre.
Poticajni projekt u okviru teme:
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INVESTIGATION OF MICROWAVE COMPLEX IMPEDANCE OF SUPERCONDUCTORS
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REZONANCIJA
STUDY OF POLYMERS BY MAGNETIC RESONANCE METHODS
Voditeljica teme: dr.sc. Zorica Veksli
Tel: ++385 1 4561 127, e-mail: veksli@rudjer.irb.hr
Suradnici na temi:
Mladen Andreis, doktor kem. znanosti, viši znanstveni suradnik
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Program rada i rezultati:
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kopolimerima.
Research program and results:
The influence of polymer chain structure, dynamics and chain orientation on polymer matrix morphology were
further studied with the aim of basic understanding of the structure – property relationship at the molecular level.
Molecular probe methods that are very sensitive to the structure and molecular motion of the moiety (ESR,
NMR) are used. The parameters that determine morphology of the natural rubber such as gel content and gel
structure, molecular mass and molecular mass distribution, are investigated. On the basis of understanding of
molecular probe dynamics and matrix microstructure the bimodal cross-linked networks of natural rubber with
the determined spatial heterogeneity and corresponding properties have been prepared. The correlation between
molecular probe dynamics and polymer matrix heterogeneity is established. Polystyrene-polybutadiene diblock
copolymers with the lamellar structure of microdomains were investigated by integral and partial thermally
stimulated depolarization current. The influence of the thermal treatment of the sample and the presence of
interface on the molecular motion has been analysed. The results are compared with the similar measurements
performed on the homopolymer sample. Further investigation of the influence of polymer morphology and
dynamics on the properties will be continued on various polymers and copolymers.
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Pivac, B.; Rakvin, B.; Reitano, R.: EPR Study of a-Si
Structural Relaxations, poster.
H $FC+P9++ +
Vukovar, Hrvatska, 18. - 19. 06.1998.
"N  
Prilog:
 N 9  ,N   $3 
pogled unaprijed, pozvano predavanje.
SEVENTH SLOVENIAN-CROATIAN
CRYSTALLOGRAPHIC MEETING
Radenci, Slovenija, 18.-20.06.1998.
" N 4 
	 45 
Prilozi:
4 
	 94" 
	 8 8	 9 N L!
structure analysis of 4,4'-dibromobenzophenone at 293
and 103 K, predavanje.
' +	 -& 4	 
3 N >!
structure of ethyl 2-quinolylmethylphosphonate and its
tetrabromoplatinum(II) complex, predavanje.
 8	 45 	 ;58  N 4
transitions in asymmetric catanionic surfactant, pozvano
predavanje.
Xth INTERNATIONAL SYMPOSIUM ON
MOLECULAR RECOGNITION AND INCLUSION
Varšava, Poljska, 20.-25.06.1998.
Prilog:
' +	 55 4	 4 4	 
3 N
Molecular recognition in 24-crown-8 ethers, poster.
MATH/CHEM/COMP '98, THE THIRTEENTH
DUBROVNIK INTERNATIONAL COURSE &
CONFERENCE ON THE INTERFACES AMONG
MATEMATICS, CHEMISTRY AND COMPUTER
SCIENCES
Dubrovnik, Hrvatska, 22.-27.06.1998.
Sudionici: Bilinski, H.; Graovac, A.; 9// 	 9 
	  	 4 	 4 	  	
C  4N
Prilozi:
9// 	 9  	 / 	 
"/0 / ,N
Relative gas phase reaction rates of metallic positive ions
with pyrene by LD FTMS, pozvano predavanje.
4 	 9  	 ) '	  9	
Bors, W.: Calculations and electron spin resonance spectra
of curcuminoids, poster.
4 	 9  	 4! 1 N   %  [&[
HOONO* structure during the conversion of HOONO to
HONO2, poster.
C  4N 8& 5 %%  % ""
ethylenes by the low rank perturbation method, pozvano
predavanje.
 	  N  8 " B"-
Connectivity Indices - Development and Comparison,
poster.
4- 	 $" '	  N '  " &
Nothing - An Introductory Inquiry about Zero, pozvano
predavanje.
$ 	 .- 
	 4 	  N B %
stability constants of copper(II) aminoacidates from
topological indices, poster.
, ('	 
 ,	   'N >5
of chloranilic acid with dissolved silica in 0.5 M NaCl
solution studied by potentiometric measurement and
computer calculation, predavanje.
Graovac, A.; Juvan, M.; Mohar, B.; Zerovnik, J.:
Computation of the determinant and algebraic structure
count in polygraphs, pozvano predavanje.
Diudea, M.; Jaentschi, O; Graovac, A.: Cluj fragmental
indices, predavanje.
Fowler, P.W.; Graovac, A.; Pisanski, T.; Zerovnik, J.: A
generalized ring spiral algorithm for coding fullerenes and
other cubic polyhedra, poster.
4 	 * '	  N )     % 
molecular descriptor x'/x, poster.
S <	  	 
" 9	 4 N )
the relation between W'/W index, Hyper-Wiener index and
Wiener number, poster.
CIS-CHEM, CHEMISTRY MEETING, UNIVERSITIES
LJUBLJANA; TRIESTE AND ZAGREB
Trst, Italija, 01.-02.07.1998.
Sudionik: Klasinc, L.
Prilog:
9  	 / 	 9// N .5 
molecule reactions by LDI-FTMS, predavanje.
GORDON RESEARCH CONFERENCE ON
RADIATION CHEMISTRY
Newport, SAD, 05.-10.07.1998.
"N *% +
Prilog:
*% +N '  % % "  " "
decarboxylation of aliphatic amino Acids, pozvano
predavanje.
17th GENERAL CONFERENCE OF THE CONDENSED
MATTER DIVISION AND 6èmes JOURNEES DE LA
MATIERE CONDENSEE
Grenoble, Francuska, 23.07.-27.07.1998.
Prilog:
*- 
	 8 	   
	 . DN )
diffusion of homopolymer chains in a lamellar structure of
triblock copolymer: a deuterium NMR study, poster.
12TH INTERNATIONAL CONFERENCE ON CRYSTAL
GROWTH
Jerusalem, Izrael, 26.07.-31.07.1998.
Prilog:
Fü"'% ,	  	 
&+ 8	 
'	 ;58  	 . N +"  %
crystallization of calcium oxalate dihydrate in micellar
solutions of anionic surfactants, predavanje.
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JOINT 29th AMPERE - 13th ISMAR INTERNATIONAL
CONFERENCE

  V=VKVI GHHI
Sudionici: Kveder, M.; Rakvin, B.
Prilozi:
Kveder, M.: Probing the lipid-protein interaction in LDL
via perturbation with different alcohols, poster.
Rakvin, B.; Pivac, B.; Tonini, R.; Corni, F.; Ottaviani, G.:
Investigation of S2 Defect in H implanted CZ-Si by EPR,
poster.
18th EUROPEAN CRYSTALLOGRAPHIC MEETING
4- P GUVI=VVIGHHI
" N 94" 

Prilog:
( '	 ' (	 C '	 4 
	 9
4" 
N '  &  - " %&   !
of bis-(amino acid) oxalyldiamine derivatives, predavanje.
WORKSHOP ON REACTIVE INTERMEDIATES IN
SULFUR CHEMISTRY
Poznan, Poljska, 23-26.08. 1998.
" N 
% '
Prilozi:

% 'N )" % - %  5" &!
peroxyl radicals, pozvano predavanje.
 ^  >	 ' 
	 ,- (	 ,- .	 
%
M.; Bobrowsky, K.: Mechanisms of reactions of sulfide
radical cation complexes with superoxide and oxygen,
pozvano predavanje.
12th EUROPEAN SYMPOSIUM ON QUANTITATIVE
STRUCTURE-ACTIVITY RELATIONSHIPS
Copenhagen, Danska, 23.-28.8.1998.
" N  
Prilog:
 	  	 1" $>N >)'
+B " ;
Wilson QSAR analysis of nuclear receptor - DNA
binding, poster.
22nd ANNUAL CONFERENCE – EUROPEAN
PROSTHODONTIC ASSOCIATION (EPA)
Turku, Finska, 27.08–29.08.1998.
Prilog:
Bubalo, V.; Jerolimov, V.; Andreis, M.; Veksli, Z.; Carek,
V. : A morphological study of dental base materials,
poster.
33rd INTERNATIONAL CONFERENCE ON
COORDINATION CHEMISTRY
Firenca, Italija, 30.08.-04.09.1998.
" N 
3 
Prilog:

3 	 2 '	 '" ,	 ; 	
Scarcia, V.: Pd(II) coordination chemistry of ethyl 8-
quinolylmethylphosphonate, poster.
WORKSHOP “TALKING PROTEINS”
,"&- GXHGHHIGHHGHHI
" N  
Prilog:
 	  	 1" $>N >)'
+B !
of Nuclear Receptor-DNA Binding, poster.
BRIJUNI 98, INTERNATIONAL CONFERENCE ON
INTERDISCIPLINARY TOPICS IN SCIENCE VI; END
OF CENTURY STATE OF SCIENCE
Brijuni, Hrvatska, 07.-12.09.1998.
" N  	  
	  	 4 	
 
Prilozi:
 N >   %  " ,
switching in the condensed phase, predavanje.
 	  N )  "  5
 
	  N ;  5!  5 !
poster.
4 	  	 
" 9N )  
between W'/W index, Hyper-Wiener index and Wiener
number, poster.
12th CONFERENCE OF THE EUROPEAN COLLOID
AND INTERFACE SOCIETY
Cavtat, Hrvatska, 20.-25.09. 1998.
" N ;58  	 *% +
Prilozi:
;58  	 
 '	 ( +N
Properties of cationic surfactants in pure and mixed states,
poster.

 '	 * +	 ;58  N  
transitions from catanionic surfactant salt to mixed
cationic/anionic vesicles, poster.
 '	 ;58  	 
&+ 8	
Füredi-Milhofer, H.: Interactions in calcium oxalate
hydrate/surfactant systems, poster.
;58  	  8	 45 N
Physico-chemical properties of asymmetric catanionic
surfactants: Hexadecyltrimethylammonium alkyl sulfates,
poster.
 8	 *% +	 ;58  N 4
behavior in mixture of cationic and anionic surfactants:
Hexadecyltrimethylammonium bromide / sodiumdodecyl
sulfate mixtures, poster.
( 	 (" 	 *% +	 *- 	 , N
Structure and dynamics of vesicles from symmetrical
double chain, poster.
CHEMISTRY AND CHARACTERIZATION OF
MESOPHASE MATERIALS

!  VUGV_ VHGVGHHI
Prilog:
Figueiredo, P.; Geppert, S.; Gronski, W.; Martin, A.;
\- (	 8 N ' 5 "   " 
LC block copolymers, predavanje.
HRVATSKI PRIRODOSLOVCI 7
Osijek, Hrvatska, 02.10.1998.
"N  
Prilog:
 N 8" 4- 6GHVXGHHIE  +
memoriam, pozvano predavanje.
13th IUPAC SYMPOSIUM "CHEMISTRY AND
ENVIRONMENTAL ISSUES"
Tokio, Japan, 08.10.1998.
Sudionik: Klasinc, L.
Prilog:
Klasinc, L.: Research projects within IUPAC Commission
on Atmospheric Chemistry, predavanje.
>$BC F <)+
Zagreb, Hrvatska, 16.10.-17.10.1998.
" N  
Prilog:
 N >3  "   5/
predavanje.
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THE 16th LJUBLJANA-LEOBEN SEMINAR ON
GRAPH THEORY
Kranjska Gora, Slovenija, 09.-10.10.1998.
Sudionik: Graovac, A.
Prilog:
Graovac, A.: On nodal properties of torusenes, predavanje.
THE 2nd CLUJ-ZAGREB SEMINAR ON
THEORETICAL CHEMISTRY AND SPECTROSCOPY
Cluj, Rumunjska, 23.-26.10.1998.
Sudionik: Graovac, A.
Prilog:
Graovac, A.: Mathematics of fullerenes, pozvano
predavanje.
EUROTRAC-TOR 2 WORKSHOP
9  "--  V=VUGGGHHI
Sudionici: Cvitaš, T.; Kezele, N.; Klasinc, L.
Prilog:
Cvitaš, T.; Kezele, N.; Klasinc, L.: Ozone transport at the
Adriatic coast, poster.
"
 
 
 #

organizacija:
> N 5"" )" %/  " 
'T"  /   5 
(IUPAC).
;58  N  )-/ - "&N
12th Conference of the European Colloid and
Interface Society, Cavtat, Hrvatska, 20-25.09.1998.
Klasinc, L.: tajnik Komisije za atmosfersku kemiju u
'T"  /   5 
(IUPAC).
Klasinc, L.: IUPAC Division of Chemistry and the
Environment Committee Meeting, Tokio, Japan, 05.-
07.10.1998.
Klasinc, L.: radni sastanak EUROTRAC TOR-2 projekta,
9  "--  V=VUGGGHHI
4%'/ .N  5     & 
and macromolecular biophysics, IUPAB.
& N ;" % B5 >   
(FECS), Division of Chemistry and the Environment,

& N + F % 4 " 55"
Chemistry (IUPAC), Commission on Water and Soil
>!  
&#
 
  	
 	 

ustanovama:
Bilinski, H.: Aluminium, iron, silicon and manganese
compounds of geochemical significance, (JF 169),
6 / A 
program), United States Geological Survey, USA.

 8	 > N 4   "  
troposphere, National Oceanic and Atmospheric
Administration, SAD.
94" 
N 9    
 5- " +3
institut Pliva, Zagreb, 1997/98.
94" 
  'N 
 !-5!N 4
-" $ - " +  $ 
Freie Universität Berlin.
) 'N )- " "    %
transition metal complexes , GSF Forschungszentrum
%: F0 " ." &- 
Pifat-Mrzljak, G.: Surface characterization of low density
lipoproteins, (Joint Croatian-US project) (JF-162).
4%'/ .N   "  
&   55 3
lipoproteina, bilateralni hrvatsko-slovenski projekt.
& N B 55!  "
for pollution prevention and benign-by-design
 - (;G=V 6, 5-
znanosti i tehnologije), U.S. Department of
Agriculture.
/ N  "5 ;' F\ / 9^
9^ 
/ N ;' %  5!  ,-
Magnetic Field Laboratory, Tallahassee, FL, National
Science Foundation, SAD.
 	 94" 
N 4!N O #$ %
 4! $  B5
Molecular Biology Laboratory, Heidelberg.

3 N '  5 % &-  "
pharmacological importance, Instituto di
Farmacologia e Farmacognozia, Trst, Italija.
8 N !M "  ` 5!ères dans les
copolymères séquencés : étude par résonance
magnétique (RMN, RPE). Coorpération franco-
croate, projet 3028, CNRS, Laboratoire de physique
des solides, Orsay, Francuska.
	 ' 	
  

Lukovits, István, Central Research Institute for Chemistry,
Hungary Academy of Science, Budimpešta,
'T VKGJV=GHHI
Abuja, Peter, H., Institute of Bichemistry, Graz, Austrija,
10.02.1998.

"/0 / ,& F\ 9^ 9^ 
23.-29.05.1998.
Svetek, J., Insitut J.Stefan, Ljubljana, Slovenija, 22.-24.
05.1998.
 (& 9;+ 
"5 'T GI
20.06.1998.
" '    > > $
20.-29.06.1998.
Bors, Wolf, GSF Forschungszentrum für Umwelt und
." &-  =G=HVXGHHI
Schaur, J., Institute of Bichemistry, Graz, Austrija,
10.10.1998.
  '  4  + (% &
Slovenija, 18.11.1998.
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Znanstveni skupovi u organizaciji IRB-a:
IUPAC symposium on degradation processes in the
environment, Cavtat, 24.-28. svibnja 1998.
MATH/CHEM/COMP 98, The 13th Dubrovnik
international course & conference on the interfaces among
mathematics, chemistry and computer sciences,
Dubrovnik, 22.-27. lipnja 1998.
BRIJUNI 98, End of century state of science, Brijuni, 07.-
12. rujna 1998.
Okrugli stolovi:
 3 55 + $T

 GVV=GHHI
'/ "  55 + $T
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 GVGVGHHI
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http://www.irb.hr/zokb.html
ZAVOD ZA ORGANSKU KEMIJU I BIOKEMIJU
DIVISION OF ORGANIC CHEMISTRY AND
BIOCHEMISTRY
 	
  	
 

Tel: ++385 1 4680 108, Fax. ++385 1 4680 195
Ustroj Zavoda:
 
  
  
     
Laboratorij za sintetsku organsku kemiju, dr.sc. Kata Majerski, voditeljica laboratorija
 
   
      
Laboratorij za kemiju ugljikohidrata, peptida i glikopeptida, dr.sc. Štefica Horvat, voditeljica
laboratorija
Laboratorij za celularnu biokemiju, dr.sc. Ljubinka Vitale, voditeljica laboratorija
 
 
       
 
    !   
" 
     !   
Tajništvo, Barica Baborsky, tajnica
#  !   $     $% &
Selektivni procesi na molekulskoj i supramolekulskoj razini
Elektronska struktura i dinamika organskih molekula
SELEKTIVNI PROCESI NA MOLEKULSKOJ I
SUPRAMOLEKULSKOJ RAZINI
SELECTIVE PROCESSES ON MOLECULAR AND
SUPRAMOLECULAR LEVEL
Direktor programa:  	
 
Teme u sastavu programa:
' %  %      
   %  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Razvoj receptor-selektivnih analoga bioaktivnih peptida i studij Maillardove reakcije na endogenim i
egzogenim opioidima, dr.sc. Štefica Horvat, voditeljica teme
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Poticajni projekti znanstvenih novaka i asistenata u okviru tema:
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2-Oksaadamantano-krunasti eteri. Sinteza i studij kompleksiranja s metalnim kationima, mr.sc. Goran Kragol,
nositelj projekta
Ispitivanje interakcija 4,8-diazapirenijevih derivata s DNA, mr.sc. Ivo Piantanida, nositelj projekta
Priprava i studij reaktivnosti Amadorijevih spojeva endogenih opioidnih peptida, mr.sc. Andreja Jakas,
nositeljica projekta
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magisteriji, doktorati, predavanja i sl., razvidni su iz priloga.
Research programme:
All research activities within the Programme are completed in good collaboration between the participating
laboratories, as well as through collaboration with the research centres outside the Programme. On the other
hand, a part of scientists from the laboratories of the Programme were engaged in the research contracted with
the Research Institute of Pliva Co. In this way the whole Programme has acquired a defined profile with respect
to high methodological standards in scientific studies, and has enhanced its efficacy in solving defined research
problems set up with the interested partners.
Such organisational approach and efforts did not meet adequate financial support from Ministry of Science.
The Programme is among the worst financed (expressed by KN/capita) of all programmes in IRB and at the
University of Zagreb. This situation is in the frustrating discrepancy with the organisational level of the
Programme, and the efficacy of the experimental scientific research in its constituting laboratories. Numerical
data on scientific output, publications, M.Sc., and Ph.D. theses, lectures etc., are available from the enclosures.
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STEREOSELECTIVE CATALYTIC AND BIOCATALYTIC PROCESSES
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Tel: ++385 1 4680 108, e-mail: sunjic@rudjer.irb.hr
Suradnici na temi:
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Zdenko Hameršak, doktor kem. znanosti, znanstveni suradnik
Darko Kontrec, magistar kem. znanosti, asistent, znanstveni novak
Andreja Lesac, doktorica kem. znanosti, viša asistentica
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Program rada i rezultati:
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organometalima kataliziranih enantioselektivnih reakcija.
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lipazama kataliziranog aciliranja prokiralnih supstrata u organskim otapalima.
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enantioslektivne ciklopropanacije.
Objavljena je priprava i konformacijska svojstva α-arilmetilamida kamfan kiseline, te pokazano da ovi derivati
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Prijavljen je patent u Italiji za pripravu novih kiralnih stacionarnih faza i njihova primjena u kolonama za
HPLC u razdvajanju racemata od akademskog i komercijalnog interesa.
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Research programme and results:
In this period research was oriented towards a few correlated projects. The results obtained in biocatalysis, in
the control of enantioselectivity by development of new chiral columns, and in the field of the organometallic
catalysed enantioselective reactions should be emphasised.
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Three papers are published on desymmetrisation of prochiral template, 1,4-benzodiazepin-2-one. It was
demonstrated that biocatalytic transformation enables preparation of α-amino acid serine, both enantiomers
with high chemical and optical yield. For the first time is described temperature dependence of the lipase
catalysed acylation of prochiral substrates in organic solvents.
In collaboration with the University of Strasbourg a study of parallel catalytic and stoichiometric
cyclopropanation is published.
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demonstrated that these derivatives could be used for the determination of configuration at α-C atom in
arylalkyl amides.
Patent in Croatia has been claimed, and paper published on biocatalytic preparation of S-2-ethylhexanol with
optical purity over 99%, a potential chiral component in optic materials.
Patent in Italy has been claimed for preparation of chiral stationary phases and their application in HPLC
columns for resolution of racemates of academic and commercial interest.
In 1998 5 papers were published in SCI journals, 2 accepted for publication, one patent in Croatia and one
patent in Italy were applied. Collaborators on the Theme have presented 6 posters at the meetings with
international participation and 1 invited lectures.
Three B. Sc. and one Ph.D. thesis are completed.
All above studies are supported by for new chiral stationary phases (CSP´) for the columns in HPLC
instruments. These original products are already worldwide patent protected, and their broad application in the
enantioseparations of academic and commercial importance is envisaged.
Poticajni projekti u okviru teme:
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ORGANOMETALNE KATALIZATORE
BIOCATALYTIC ENANTIOSELECTIVE PROCESS IN SYNTHESIS OF LIGANDS FOR
CHIRAL ORGANOMETALLIC CATALYSTS
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MOLECULAR RECEPTORS WITH POLYCYCLIC UNITS
Voditeljica teme: dr.sc. Kata Majerski
Tel: ++385 1 4680 196, e-mail: majerski@rudjer.irb.hr
Suradnici na temi:
Goran Kragol, magistar kem. znanosti, asistent, znanstveni novak
Kata Majerski, doktorica kem. znanosti, znanstvena savjetnica
Dunja Šafar Cvitaš, magistrica kem. znanosti, asistentica
Danko Škare, doktor kem. znanosti, viši asistent
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Program rada i rezultati:
Kao dio programa koji se odnosi na sintezu i kemiju pentaciklo[5.4.0.02,6.03,10.05,9]undekanskih (PCU) derivata,
studirali smo reakciju PCU-8,11-diona (1) s 1,2-etanditiolom kataliziranu Lewisovom kiselinom. Nastajanje
7,8-[(tioetano)tio]pentaciklo[6.3.0.02,6.03,10.05,9]undekan-11-on monoetilenditioacetala (2) u visokom prinosu
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boljeg razumijevanja kemijske reaktivnosti karbenskog centra u kavezastim molekulama studirali smo reakcije
pentaciklo[5.4.0.02,6.03,10.05,9]undekan-8-ilidena (3.   
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PCU-karbena 3 koji dalje reagira intramolekulskim reakcijama umetanja u CH-vezu ili pak H-apstrakcijom.
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polazna sirovina za pripravu bis(2-buteno)-premoštenog bis(adamantana) 4. Struktura spoja 4 
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 4 postoji u nekoliko konformacija. Našli smo da
energetska barijera izmjene konformera iznosi ca. 60 kJ mol-1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selektivno kompleksiranje kationa: 4,13-diaza-18-krunu-6 premoštenu s 4-oksaheksaciklo[5.4.1.02,6.03,10.05,9.
08,11]dodekanskim skeletom (5) i 4,13-diaza-18-krunu-6 premoštenu adamantanskim skeletom (6) te proveli
eksperimente ekstrakcije s pikratnim solima alkalijskih metala. “Host”-molekula 5 je pokazala veliku
selektivnost za Na+ i K+ pikrate dok “host”-molekula 6   # 
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Research programme and results:
As a part of program regarding the synthesis and chemistry of pentacyclo[5.4.0.02,6.03,10.05,9]undecane (PCU)
derivative, we studied the Lewis acid promoted reaction of PCU-8,11-dione (1) with 1,2-ethanedithiol. A novel
tetrathio cage compound 7,8-[(thioethano)thio]pentacyclo[6.3.0.02,6.03,10.05,9] undecan-11-one mono ethylene
dithioacetal (2) was obtained in high yield. The formation of 2 was explained in a terms of anticipated relief of
steric strain concomitant with skeletal rearrangement. In order to gain insight into the chemical reactivity of
cage-annulated carbenes, a study of the reaction of pentacyclo[5.4.0.02,6.03,10.05,9]undecan-8-ylidene (3) has
been undertaken by employing a variety of experimental conditions. The fate of carbene 3 was assessed by GC-
mass analysis. Termal decomposition of corresponding sodium salt is consistent with formation of PCU-
carbene that reacts further via intramolecular CH-bond insertion or by H-abstraction. However, PCU-carbene
generated photochemically from corresponding diazirine afforded a mixture of isomeric azine.
As a continuation of our investigation of cage-like adamantane molecule, the series of 2-adamantanone
isotopomers deuterated in various positions were prepared and deuterium isotope effects on vibrational spectra
were examined.
As a part of an extensive program that involves the synthesis of macrocyclic molecules that contain adamantane
as an essential building block, we prepared novel macrocyclic thioether that contains 1,3-bridged adamantil
system. The macrocyclic thioether served as a starting material for the preparation of the bis(2-buteno)-bridged
bis(adamantane) molecule (4). The structure of 4 was established by X-ray analysis. However, diene 4 exists as
a mobile molecule in solution, and the energy barrier required for the conformational changes is ca. 60 kJ mol-
1
. Also, two novel host compounds for selective ion complexation [i. e. N,N’-4-oxahexacyclo
[5.4.1.02,6.03,10.05,9. 08,11]dodecane-bridged 4,13-diaza-18-crown-6 (5) and N,N’-adamantane-bridged 4,13-
diaza-18-crown-6 (6)] have been prepared and alkali metal picrate extractions were performed. Host molecule 5
displays high avidity toward Na+ and K+ picrates and appears to extract these cations selectively. Host molecule 
6, with the exception of its ability to extract K+ picrate, has a similar extracting capabilities as N,N-diethyl-
4,13-diaza-18-crown-6. 
140.
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Poticajni projekti znanstvenih novaka i asistenata u okviru teme:
2-OKSAADAMANTANO-KRUNASTI ETERI. SINTEZA I STUDIJ KOMPLEKSIRANJA S
METALNIM KATIONIMA
2-OXAADAMANTANO-CROWN ETHERS. SYNTHESES AND COMPLEXATIONS WITH
METAL CATIONS
Nositelj projekta: mr.sc. Goran Kragol
PROJEKTIRANJE I SINTEZA SUPRAMOLEKULSKIH SUSTAVA
DESIGN AND SYNTHESIS OF SUPRAMOLECULAR SYSTEMS

	 	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Tel: ++385 1 4680 217 e-mail: zinic@rudjer.irb.hr
Suradnici na temi:
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sintetske modifikacije nukleozida te studij regioselektivnih transesterifikacija cikloheksanonskih derivata s β-
keto i malonesterskim skupinama u molekuli.
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organizacije u otopini i krutom stanju. U lipofilnim otapalima svi pripravljeni kaliks[4]arenski derivati
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skupina i lanaca. Organizacija kod tetrasupstituiranih derivata daje vrlo stabilnu konformaciju C4 simetrije.
Kod disupstituiranih derivata nastaju dvije manje stabilne dijastereoizomerne C2 konformacije koje su u
ravnoteži. Odredene su kristalne strukture tetra i disupstituiranih derivata kaliks [4] arena koje pokazuju
drugaciju organizaciju u odnosu na onu u otopini. Interesantno je da se u krutom stanju
tetrasupstituirani derivati 
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organiziraju u niti tvorbom intermolekulskih vodikovih veza. Vezanje Na+ u šupljini na donjem rubu
tetrasupstituiranih kaliks[4]arenskih derivata stabilizira konformaciju tako da su molekulske strukture
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interakcija diazapirenijevih derivata s homopolimerima polidA*polidT i poliA*poliU ustanovljeno je da
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interesantni kao potencijalni RNA selektivni interkalatori a time i potencijalno antiviralni spojevi. Sintetske
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Research programme and results:
The research programme executed in 1998 includes the synthesis of some supramolecular systems and studies
of their self-organisation by hydrogen bonding and aromatic pi-pi interactions. The synthetic modifications of
nucleosides and studies of regioselective transesterifications of cyclohexanone derivatives containing the β-keto
and malonic ester moieties in the molecule were also performed.
Calix[4]arene derivatives substituted at lower rim by one, two or four O-(N-acetyl-PhgOMe; Phg denotes (R)-
phenylglycine) or by four O-(N-acetyl-LeuOMe) strands showed different type of intramolecular organisation in
solution and in solid state. In lipophilic solvents, tetra-substituted calix[4]arenes form very stable C4 symmetric
conformations organised at lower rim by circular (interstrand) amidic hydrogen bonds. Mono- and di-
substituted derivatives show intramolecular hydrogen bonding between OH and amidic groups. The di-
substituted derivative forms two diastereoisomeric C2 symmetric conformations being in equilibrium. The
crystal and molecular structures of tetra- and di-substituted calix[4]arene derivatives and that of tetra-
substituted calix[4]arene / Na+ complex have been determined by X-ray analysis. In crystalline state, both di-
and tetra-substituted derivatives showed different type of organisations compared to those found in solution. In
solid state, tetra-substituted derivative exhibits self-organisation in infinitely long fibers formed by
intermolecular hydrogen bonds. Binding of Na+ in the lower rim cavity of tetra-substituted derivatives gives the
stable, C4 symmetric complex exhibiting identical solution and solid state structure.
The stability constants (log Ks 1 - 3) for supramolecular complexes formed in water by stacking interactions
between mono- and di-cationic 4,9-diazapyrenium derivatives and nucleic bases of selected nucleotides have
been determined by fluorescence. The comparison of Ks values for diazapyrenium derivatives with those for
mono-cationic phenanthridinium derivatives and the same nucleotides shows that larger aromatic surface and
double positive charge of the former does not result by enhanced binding of nucleotides. These findings are
important for better understanding of ds-DNA intercalation process. Interactions of diazapyrenium derivatives
with CT-DNA and DNA type and RNA type homopolymers, polydA*polydT and polyA*polyU, respectively,
have been studied by NMR and melting experiments. The NMR results support intercalation. The mono-
functional diazapyrenium derivatives showed better d,s-RNA than d,s-DNA intercalation. The observed RNA
selectivity is higher than that found for classical intercalators (proflavine, ethidium bromide). These results
make 4,9-diazapyrenium derivatives of interest for development of RNA specific agents.
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Synthetic studies with nucleosides resulted by preparation of novel diasteromeric thymidine cyclic 3’,5’-threo-
phosphoramidates. The transesterifications of cyclohexanone derivatives with β-keto and malonic ester
moieties in the molecule were found to occur regioselectively giving exclusively β-keto benzyl esters. On the
contrary, the acyclic derivatives containing the same moieties gave mixtures of transesterified products. The
observed regioselectivity was explained by formation of acylketene intermediate.
Poticajni projekt u okviru teme:
ISPITIVANJE INTERAKCIJA 4,9-DIAZAPIRENIJEVIH DERIVATA S DNA
INTERACTION OF 4,9-DIAZAPYRENIM DERIVATIVES WITH DNA
Nositelj projekta: mr.sc. Ivo Piantanida
RAZVOJ RECEPTOR-SELEKTIVNIH ANALOGA BIOAKTIVNIH PEPTIDA
I STUDIJ MAILLARDOVE REAKCIJE NA ENDOGENIM I EGZOGENIM
OPIOIDIMA
DEVELOPMENT OF RECEPTOR-SELECTIVE ANALOGS OF BIOACTIVE
PEPTIDES AND STUDY OF THE MAILLARD REACTION ON
ENDOGENOUS AND EXOGENOUS OPIOIDS
Voditeljica teme: dr.sc. Štefica Horvat
Tel: ++385 1 4680 103, e-mail: shorvat@rudjer.irb.hr
Suradnici na temi:
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Štefica Horvat, doktorica kem. znanosti, znanstvena savjetnica
Andreja Jakas, magistrica kem. znanosti, asistentica, znanstvena novakinja
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Vanjska suradnica Laboratorija za kemiju ugljikohidrata, peptida i glikopeptida:
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novih sintetskih postupaka i rješenja od interesa za kemijsku i farmaceutsku industriju; (b) stjecanja novih
spoznaja o strukturi, svojstvima i reakcijama spojeva iz reda ugljikohidrata, peptida i glikopeptida.
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peptidomimetika srodnih endogenom opioidnom peptidu leucin-enkefalinu (Tyr-Gly-Gly-Phe-Leu) u kojem je
jedan ili dva glicinska ostatka u molekuli peptida zamijenjen s glicinom N-alkiliranim s 6-deoksi-D-
galaktoznim ostatkom. Relativna zastupljenost cis i trans izomera u dobivenim peptidomimeticima je
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proteina u ranom stadiju Maillardove reakcije, ispitivan je utjecaj glikacije na cis/trans izomerizaciju i
tautomerizaciju u novim sintetiziranim Amadorijevim spojevima u kojima je morficeptin (Tyr-Pro-Phe-Pro-
NH2), opioidni peptid iz mlijeka, N-alkiliran na tirozinskom ostatku s molekulom fruktoze. Dobiveni spojevi
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Research programme and results:
The objective of the proposed research is synthesis and structural characterisation, with special emphasis on
conformational analysis and bioevaluation, of the novel well-defined compounds belonging to the class of
carbohydrates, peptides and glycopeptides. Research tasks include: (a) synthesis of the novel bioactive
compounds of interest for chemical and pharmaceutical industry by using new synthetic approaches; (b)
determination of structure-activity relationships in order to better understand some natural events or for the
design of carbohydrate-peptide based drugs.
We have designed and synthesised novel sugar-based peptidomimetics related to endogenous opioid
pentapeptide leucine-enkephalin (Ty-Gly-Gly-Phe-Leu) in which Gly-2, or both Gly-2 and Gly-3 residues, in
enkephalin were replaced by an N-alkylated glycine bearing a 6-deoxy-D-galactose moiety. The consequences
of these changes on the relative populations of cis/trans isomers were estimated by NMR spectroscopy. In the
part of the investigations focused on glycation-linked processes (known collectively as Maillard reaction), in
which sugars react non-enzymatically with amino acids, peptides and proteins to form early glycation products,
we studied the influence of glycation on cis/trans isomerization and tautomerization in novel Amadori
compounds related to morphiceptin (Tyr-Pro-Phe-Pro-NH2), milk derived opioid peptide. We studied the
prepared compounds by NMR and mass spectroscopy and established that glycation changes the conformation
of the peptide moiety. By studying reactivity of 6-O-peptidyl monosaccharide esters we have demonstrated for
the first time that in addition to Amadori rearrangement, an alternative pathway for carbohydrate-induced
modification of peptides is possible, yielding imidazolidinones from the initially formed hexose-peptide
adducts.
Poticajni projekt u okviru teme:
PRIPRAVA I STUDIJ REAKTIVNOSTI AMADORIJEVIH SPOJEVA ENDOGENIH OPIOIDNIH
PEPTIDA
SYNTHESIS AND REACTIVITY OF THE AMADORI COMPOUNDS RELATED TO THE
ENDOGENOUS OPIOID PEPTIDES
Nositeljica projekta: mr.sc. Andreja Jakas
144
#" $% $!& !&   &
FUNKCIJA
HYDROLYTIC ENZYMES: ISOLATION, PROPERTIES, STRUCTURE,
FUNCTION
Voditeljica teme: dr.sc. Ljubinka Vitale
Tel: ++385 1 4680 115, e-mail: vitale@rudjer.irb.hr
Suradnici na temi:
 #  
  
 
   #  
 
 
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Ljubinka Vitale, doktorica bioteh. znanosti, znanstvena savjetnica
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biti biljezi za razlikovanje normalnih i tumorskih tkiva.
Tijekom 1998. godine nastavljeno je s razradom postupka za izolaciju ekstracelularne lipaze iz S. rimosus.
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molekule lipaze, te optimalni uvjeti za njenu stabilnost i djelovanje. Ispitano je djelovanje enzima na triolein i
p)(
 


   
 :
 
 
(

   
 
 ! +98-C12), dok je
površinska aktivacija pokazana uz p-nitrofenil butirat kao supstrat. Iz micelija istog mikroorganizma izolirana
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deoksiribonukleaze iz S. rimosus prekinuto je zbog nedostatka potrebne opreme.
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Research programme and results:
The research programme covers a study of extracellular and intracellular hydrolytic enzymes of Streptomyces
rimosus with an emphasis on their possible utilisation. Then, a study of proteolytic enzymes from human blood
cells with the aim to elucidate their physiological role, and a search for enzymes that could be used as markers
to distinguish the normal and tumour tissues.
During the 1998 we have continued with designing a procedure for the isolation of extracellular lipase of S.
rimosus. Changing of the regimes applied for the chromatographic separations of proteins afforded shorter
purification time and gave homogeneous enzyme preparation in a relatively high yield. Some characteristics of
lipase molecule and optimal conditions for its activity and stability were determined. Hydrolyses of triolein and
p-nitrophenyl esters of various fatty acids were examined and preference for acyl chains of medium length (C8-
C12) was revealed. Interfacial activation was demonstrated with p-nitrophenyl butyrate as the substrate. From
mycelia of the same microorganism a prolyl aminopeptidase was isolated. The obtained electrophoretically
homogeneous preparation was used for the determination of specificity and kinetic constants of this enzyme.
Sensitivity of prolyl and several previously studied aminopeptidases of S. rimosus to the presence of an inhibitor
from the culture filtrate of the same bacterium was also examined. Determination of primary structure of the
extracellular deoxyribonuclease from S. rimosus was not continued, because the necessary instrumentation was
not available.
The study of aminopeptidases from human blood cells encompassed the purification and characterisation of the
enzyme from secondary granules of neutrophilic granulocytes, and examination of its relationship to the
already known aminopeptidases of these cells. Using immunochemical methods the presence of an enzyme
similar to aminopeptidase M, in secondary granules of human neutrophils was shown.
Search for auxiliary markers of malignant states of uterus was continued by analysis of lactate dehydrogenase
activity in samples of normal and tumour tissue of endometrium and myometrium and its correlation with the
state of the disease. Statistically significant higher level of this enzyme was found in malignant tumours.
Experiences gained by these investigations have been useful for collaboration with researchers of other
programmes and with industry.
Poticajni projekt u okviru teme:
AMINOPEPTIDAZE POVRŠINE I GRANULA HUMANIH LEUKOCITA
AMINOPEPTIDASES ON THE SURFACE AND IN THE GRANULES OF HUMAN
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Research activities out of the continuous research programme:
Within this programme some additional projects of international collaboration are established, both on the
academic level and those framed by research contracts with industry.
Contracts of international collaboration on the academic level comprise the one within bilateral scientific co-
operation USA - Croatia, BDR - Croatia, then COST Project D/2, Program ALIS, and collaboration between
Lorand Eotvos University, Budapest- University of Zagreb. Among the projects oriented towards new solutions
of technical problems, those with Direzione Ricerca, Caffaro S.p.A., and POLYtech S.c.r.l.-Area di Ricerca
(Italy) should be mentioned.
Collaboration with domestic industry comprises the contracts with Pliva Co., Herbos Co., then collaboration
with Belupo Co., and Saponia Co.
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215th ACS NATIONAL MEETING
Dallas, TX, SAD, 29.03.-02.04.1998.
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; Kragol, G.: The synthesis,
reactions, and properties of 2,8-didehydronoradamantane
derivatives, poster.
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Vukovar, Hrvatska, 18.-19.06.1998.
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faze na efikasnost HPLC kolona temeljenih na tris(3,5-
dimetilfenilkarbamoil)celulozi, poster.
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adamantanskih krunastih tioetera, poster.
EUCHEM CONFERENCE ON STEREOCHEMISTRY
Burgenstock, Švicarska, 26.04.-02.05.1998.
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substituted 1,4-benzodiazepine-2-ones; effect of
temperature and conformation on enantioselectivity and
configuration, poster.
GORDON RESEARCH CONFERENCE ON
STEREOCHEMISTRY
Newport, Rhode Island, SAD, 07.-12.06.1998.
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acyclic analogs of zearalenol, poster.
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CHEMISTRY MEETING, Ljubljana-Trst-Zagreb
Trst, Italija, 01.-02.07. 1998.
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temperature on enantioselectivity of lipase catalyzed
acylation of 1,4-benzodiazepines, predavanje.
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Sudionik: Moslavac, D.
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– building block for chiral liquid crystals, poster.
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Substituent, temperature and solvent effects on keto-enol
equilibria in some β-triketones, poster.
IV SIMPOZIJ HRVATSKOG DRUŠTVA ZA ZAŠTITU
;/ -)+1*
Zagreb, Hrvatska, 11.-13.11.1998.
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Adamantanski derivati tenociklidina – djelotvorni
radioprotektori, poster.
;$' 
 "$ 
 # 
 6 
H
Inhibicija apoptoze – posljedica djelovanja niskih doza
 % 

Xth CONFERENCE ON ORGANIC CHEMISTRY AND
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diazapyrenium cations with DNA and nucleotides in
aqueous media., predavanje.
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J.: Intramolecular rearrangement of the monosaccharide
esters of an opioid pentapeptide: formation and
identification of novel Amadori compounds related to
fructose and tagatose, predavanje.
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characterization of Amadori compounds related to the
opioid peptide morphiceptin, predavanje.
25th EUROPEAN PEPTIDE SYMPOSIUM
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Pokorny, M., Renko, M.: Lapstatin, a new
aminopeptidase inhibitor, produced by Streptomyces
rimosus, poster.
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Š.: Intramolecular rearrangements of the carbohydrate-
modified opioid peptide, poster.
SKUP HRVATSKOG DRUŠTVA ZA
BIOTEHNOLOGIJU
Zagreb, Hrvatska, 19.-20.02.1998.
Sudionica: Vitale, Lj.
Prilog:
Vitale, Lj.: Hydrolytic enzymes of Streptomyces rimosus,
predavanje.
HB98 - GODIŠNJI SASTANAK HRVATSKIH
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Extracellular lipase from bacterium Streptomyces
rimosus, poster.
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vitro cytotoxicity
of 5,10-diphenyl-4,9-dimethyl-4,9-diazapyrenium
hydrogen sulphate on
different human tumor cell lines, poster
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analysis of antigens in subcellular compartments of
human neutrophils, poster.
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in the malignancy of corpus uteri, poster.
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aminopeptidase from Streptomyces rimosus, poster.
ZNANSTVENI SIMPOZIJ “40 GODINA
MOLEKULARNE BIOLOGIJE U HRVATSKOJ -
RETROSPEKTIVA I PERSPEKTIVA”
Zagreb, Hrvatska, 25. studenog 1998.
Sudionik: Šimaga, Š.
Prilog:
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Š.: Indukcija “heat shock” proteina u stanicama otpornim
na citostatike nakon tretmana citostaticima ili
hipertermijom, poster.
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Society of Organic Chemistry (ESOC)
$  % :;43 $$  :;43 /9
akcija
%!
 
$  	
 	 
$
ustanovama:
Majerski, K.: JF-141 Synthesis and Chemistry of Novel
Polycarbocyclic Cage Compounds. Cage Compounds
as Rigid, Lipophilic Units in the Constructions of
Macrocyclic Hosts, National Science Foundation,
Washington, SAD
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Area di Ricerca, Trst, Italija
Lesac, A. Porphyrin-based Liquid Crystals, Program
ALIS, Exeter. Velika Britanija
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Bruce, D. W., Department of Chemistry, Universitiy of
Exeter, Exeter, Velika Britanija, 18.-22.03. 1998.
Kappe, O. C., Institute of Organic Chemistry, Karl-
Franzens-Universty, Graz, Austrija, 14.-16.10.1998.
ELEKTRONSKA STRUKTURA I DINAMIKA ORGANSKIH
MOLEKULA
ELECTRONIC STRUCTURE AND DYNAMICS OF ORGANIC
MOLECULES
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Poticajni projekti znanstvenih novaka i asistenata u okviru tema:
Utjecaj otapala na kiselost benzocikloalkena, dr. sc. Zoran Glasovac, nositelj projekta
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supramolekula kao što su to kriptani i porfirini, te nova skala protonskih afiniteta svih 20 1%
Ostali rezultati postignuti tijekom 1998. god. detaljnije su opisni u okviru pojedinih tema.
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radnji.
Research programme:
Within the framework of this programme, the problems essential for understanding and predicting properties of
the electronic structure, dynamics and reactivity of organic molecules in the ground state as well as in the
electronic excited states, have been meticulously examined. Although the latter topic is completely new in our
chemical community, it is of paramount importance for photochemical processes involving inter alia
photosynthesis. A salient feature of investigations performed within this programme is a strong interaction
between various research groups and a synergistic combination of modern experimental techniques and
theoretical methods, which is the “conditio sine qua non” for competent and competitive research enabling
successful international scientific co-operation. Our research work has been focused on the following points:
protonation and deprotonation of organic molecules, photoinduced proton transfer, structure and dynamics of
molecules using modern quantum chemical and spectroscopic methods, modelling and synthesis of
characteristic model compounds necessary for studying long-range interactions and the accompanying
mechanisms of electron transfer in extended systems as well as the infulence of isotope effects on the spin-spin
coupling constants. Last but not least, design of molecular wires, which may well lead to new intelligent
materials possessing high performance, is attempted.
In 1998, our most significant achievements encompass synthesis of novel type of polycyclic molecules
containing fused 7-sila- and 7-oxanorbornene rings, determination of acidity for all potential deprotonation
sites in benzocyclobutene, theoretical prediction of new and powerful organic superbases based on the aromatic
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  9 :%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for eletroluminiscence devices, theoretical estimates of the proton affinity (PA) of supramolecules like
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 <= 1 %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Our results are described in more detail within the reports of particular projects of this programme. The
programme is intensively involved in the international scientific co-operation (NSF, COST D9, Volkswagen,
and bilateral collaboration with Austria, Hungary, Germany, Great Britain, Macedonia, and Slovenia). The
researchers of the programme take an active part in graduate and postgraduate studies at the University of
Zagreb resulting in numerous diploma, M.Sc. and Ph.D. thesis.
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ELEKTRONSKA STRUKTURA I KEMIJSKA REAKTIVNOST
ELECTRONIC STRUCTURE AND CHEMICAL REACTIVITY
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fotoprotoniranja. Organosilicijevi spojevi su primijenjeni kao dienske komponente u Diels-Alderovim
reakcijama, kao modelni spojevi u studiju reaktivnosti derivata ciklopropena, te kao prekursori za pripravu
aniona u plinskoj fazi i studij njihove reaktivnosti. Diels-Alderoveom reakcijom C-fenilsupstituiranih
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atoma u 3-trimetilsililnim derivatima ciklopropena. Ovisno o prisustvu i prirodi supstituenta na preostalom
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podnijete dvije patentne prijave.
Research programme and results:
In 1998 our research work was focused on the chemistry of organosilicon compounds and photoprotonation
processes. The organosilanes were used in Diels-Alder reactions, as model compounds in studying mechanism
of rearrangement of cyclopropene derivatives and as precursors in generation of benzocyclobutenyl anions.
Specifically, by reacting C-phenylated silacyclopentadienes with various 7-oxanorbornene derivatives a number
of novel type of polycyclic Diels-Alder adducts were prepared and characterised by spectroscopic methods and
X-ray analysis. Salient structural feature of all prepared compounds is the presence of 7-silanorbornene fused to
the 7-oxanorbornene moiety in the endo, exo-fashion. It is important to mention that new high-pressure reactor,
the first of this kind at the Institute, was purchased and installed for this work.
Investigation in the field of cyclopropene chemistry was centred on the effect of trimethylsilyl (TMS) group(s)
on the metallation reaction. The most interesting result obtained within this work is identification of the
intermolecular migration of the TMS group. The mechanism of this reaction is currently under investigation.
Finally, 2, 3- and 7- TMS substituted benzocyclobutadienes were prepared and used as precursors for
generating the corresponding anions in the gas phase. Measured proton affinities of the anions showed that
aromatic protons in the parent molecule are by ~15 kcal/mol less acidic than protons of the CH2 groups within
cyclobutene ring. The result is in excellent agreement with theoretical values obtained by high level ab initio
calculations. This study provides one of the first examples in the literature where acidities of all available
protons have been measured for a complex organic molecules.
Within photoprotonation studies the theoretical model capable of reproducing vertical proton affinities of a
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model was subsequently applied in calculating adiabatic proton affinities of the same excited state. Its extension
to the triplet states of the aromatic bases is currently under way.
Poticajni projekti u okviru teme:
UTJECAJ OTAPALA NA KISELOST BENZOCIKLOALKENA
SOLVENT EFFECT ON THE ACIDITY OF BENZOCYCLOALKENES
Nositelj projekta: dr. sc. Zoran Glasovac
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ISOTOPIC LABELLING AND MOLECULAR SPECTROSCOPIES
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transformacija (npr. izomerizacija) i ponašanja materijala. Ugradnjom stabilnih izotopa u strukturu,
   		  
 % 	  
	 	      / 
   	 	
 
 
 	 	  &'( 	   	  
  	
 	%
spin, kao i fundamentalnu interpretaciju izotopnih efekata. Poboljšanje postupaka za dobivanje protoniranih
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Ramanovih, C-13, H-1, H-2 i N-15 NMR spektara.
Provedena je vibracijska analiza 1,4-distirilbenzena (1,4-DSB) empirijskom asignacijom i semiempirijskim
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koordinate rastezanja olefinske veze C=C u odnosu na druge vibracije vinilenske skupine. Na temelju
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Research programme and results:
Chemical processes and structure of the ground and excited electronic states of aryl derivatives of stilbene,
Schiff bases and azobenzene are investigated. Photoionization and protonation are the most important processes
which reveal many properties of the named compounds and in particular those phenomena which help us in
understanding some important transformations (e.g. isomerization) and behaviour of materials. Introduction of
stable isotopes into the structure, combination of different molecular spectroscopies and rigorous quantum
chemical calculations result in a very high level of research. On the other hand, extensive application of
isotopic labelling offers a lot of NMR data for calculation of nuclear shielding and spin-spin coupling, as well
as fundamental interpretation of isotope effects. Improved procedures for obtaining stable protonated species
enable recording and interpretation of infrared, Raman, C-13, H-1, H-2 and N-15 NMR spectra.
Vibrational analysis of 1,4-distirylbenzene (1,4-DSB) by empirical assignment and semiempirical calculations
(AM1) of force constants, wavenumbers and potential energy distributions (PED) is made. It was found that
vibrational dynamics of DSB differs from that of trans-stilbene (tSB), which is demonstrated by a dominant role
of the olefinic C=C stretching coordinate over vinylene group modes. Based on empirical assignment and
quantum-chemical calculations (AM1) normal vibrations of the enol form of salicylideneaniline (SAN) were
also analyzed. A formation of the N-H bond in protonated trans-N-benzylideneaniline (tBA), SAN and trans-
azobenzene (tAB) is confirmed using Raman and/or NMR spectra. A linear dependence of imino proton
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chemical shifts on concentration, as well as a change in conformation toward increase of the N-Ph torsional
angle are observed.
Poticajni projekti u okviru teme:
STRUKTURA I DINAMIKA VODIKOVE VEZE U OTOPINI DERIVATA BENZENA KOJI
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STRUCTURE AND DYNAMICS OF HYDROGEN BOND IN SOLUTION OF BENZENE
DERIVATIVES CONTAINING NITROGEN
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SPEKTROSKOPSKI STUDIJ PULL-PUSH STILBENA
SPECTROSCOPIC STUDY OF PULL-PUSH STILBENE
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ELEKTRONSKA STRUKTURA MOLEKULA I ATOMSKIH GROZDOVA
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  σ-protonirani Whelandov kompleks. Korištena
je G2 metoda koja predstavlja “the state of the art” pristup u modernoj kvantnoj kemiji. Posebno smo htjeli
provjeriti da li su ispravni najnoviji eksperimentalni rezultati postignuti primjenom masene spektrometrije,
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potencijalnoj hiperplohi na rubno protonirani kompleks ili u Whelandov-intermedijer, koji je najstabilniji oblik
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protoniranog benzena. Visina barijere za šetnju protona (ring walk) po prstenu je 7 kcal/mol, što je u skladu s
eksperimentalnim procjenama dobivenim u otopinama. Nastavljen je rad na jednostavnom modelu aditivnosti
protonskih afiniteta polisupstituiranih aromata, koji se temelji na ideji nezavisnog supstituenta (ISA). Tako je
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organske superbaze spajanjem dva ili više ciklopropenska i/ili kinoidna prstena, koje imaju izuzetno visok
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što su kriptani i porfirini.
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 α-aminokiseline (AA), kod kojih
eksperimentalna mjerenja daju vrlo raznolike i uzajamno inkompatibilne rezultate. Naš teorijski model daje po
prvi puta konzistentnu ljestvicu protonskih afiniteta za sve α-AA. Štoviše, pokazali smo da je tvrdnja iznesena
u nedavno objavljenom eksperimentalnom radu o tome kako je najstabilnija forma arginina u plinskoj fazi
njegov zwitter-ion pogrešna, jer je ravnomjerna raspodjela naboja nesumljivo energetski povoljnija. Ovaj
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p-benzokinona. U literaturi se pojavio rad u kojem je na temelju DFT B3LYP/6-31G* modela iznijeta tvrdnja
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koja zahtijevaju multireferentne valne funkcije. Zbog toga smo potencijalnu izomerizaciju ciklobutadieno-p-
benzokinona razmatrali na visokom teorijskom nivou primjenom CAS(10,10)/6-31G*//GVB(2)/6-31G*
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korelaciju uzeli u obzir s CASPT2(10,10)/ANO(3s2p1d,2s1p)//GVB(2)/6-31G* metodom. Proizlazi da na
hiperplohi potencijalne energije postoje zaista dva lokalna minimuma, koji odgovaraju Kekuléovim izomerima.
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izomerizacija i dalje pojava, koja postoji samo kao pretpostavka.
Research programme and results:
The ongoing investigations of the proton affinity (PA) of aromatic compounds and their electrophilic reactivity
are continued. Using the G2 method, meticulous benchmark calculations have been carried out on the model
system involving benzene and the proton H+ representing an aromatic molecule par excellence and the simplest
possible electrophile. These “the state of the art” computations unequivocally show that the face protonated C6v
benzene is a double saddle and not the most stable form as stated in a recent experimental paper. Consequently,
the proton approaching the C6v double saddle slides on the potential energy hypersurface either to the edge
protonated form or to Wheland σ-complex. The latter is an intermediate (true minimum) and the most stable
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benzene is estimated to be 7 kcal/mol, which is in good accordance with some experimental results in solutions.
It is shown that our simple model, involving the independent substituent approximation (ISA) for calculating
PAs of polysubstituted aromatics, works very well for the ipso protonated toluenes and multiply substituted
naphthalenes.
New powerful organic superbases are designed by using our concept based on the aromatic domino effect. It is
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extremely high basicity, if one of the rings has the exo imino (=NH) group. This nitrogen atom is always the
most susceptible to the proton attack. Design of strong superbases is in line with our investigations of new high
performance (intelligent) materials. The calculation of the proton affinity of some interesting supramolecules
like cryptands and porfines are under way.
A meticulous study of the PA of all 20 α-amino acids (AA) should be particularly emphasized, because the
available experimental data are sometimes incompatible. We offered a consistent ladder of the PA values of 20
α-AAs for the first time. Moreover, we have conclusively shown that a statement made in an experimental
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paper that the most stable configuration of arginine in the gas phase is the zwitter-ion is false. The neutral form
is more stable. This example illustrates rather nicely that the modern quantum chemistry is an indispensable
tool in the contemporary chemical research.
Finally, the spatial and electronic structure of silacyclopropabenzenes is examined by the MP2(fc)/6-31G*
model. It appears that this class of compounds exhibits an appreciable anti-Mills-Nixon effect, which is
compatible with our general principles put forward lately.
Last but not least, the problem of Kekulé isomerisation of cyclobutadieno-p-benzoquinone should be mentioned.
There is a paper in the literature claiming that there are two isomers of this molecule. However, the density
functional B3LYP/6-31G* method used in that work is not well suited for tackling the problem of Kekulé
isomerisation, since the latter requires a multireference approach. In order to shed some more light on this
interesting problem we have executed CAS(10,10)/6-31G*//GVB(2)/6-31G* calculations, which recover a very
large portion of the nondynamic electron correlation. The dynamic part of the electron correlation was treated
at the CASPT2(10,10)/ANO(3s2p1d,2s1p) //GVB(2)/6-31G* level. It turned out that there were two local
minima on the potential energy hypersurface corresponding to two Kekulé isomers. However, the energy barrier
separating them was so small that it disappeared, when the zero point vibrational energy was taken into
account. Hence, it follows as a corollary that there is only one form of cyclobutadieno-p-benzoquinone and that
the phenomenon of Kekulé isomerisation remains elusive.
Poticajni projekt u okviru teme:
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transformiraju se u smjese mulita i amorfnog SiO2.
9	+

  
 
  	 
 

 
 1)2+, Sr2+, Ba2+, Cu2+, Cd2+ i Pb2+) u
		 	
 

  	
 
	 
 	 :8   

 $
alkalijskih kovina ne uzrokuju znatne perturbacije u kristalnoj rešetki vaterita, te dobro zamjenjuju kalcij
	
 #	 
   		
 % 	
  
 ;
2+
, Cd2+ i Pb2+    	8 
		 	
 
 #  
   	

   8  
 	  	

	
 	 	
  	  

 	
#
  	
 
	
   	
stvaranje kalcita u vateritnoj fazi.
5

	  #
 	
#

 		
 
   #	  
 + 


 
 	
Spektroskopskim metodama dokazana je feritizacija iona Ni2+ u vodenom mediju pri 25 oC. Mehanokemijskom
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dokosapentaenska : dokosaheksaenska kiselina raste kao: 1 :  : 2 : 2  : 4.
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polipropilenu.
Studirane su amorfizacije celuloze i zeolita i njihovi transformacijski procesi.
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5-xAlx (RE = Ho, Y) i RENi4Ga (RE = La, Ce, Nd, Sm,
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triklinskom kristalografskom sustavu (prostorna grupa , No. 2) i sastoji se od dvije homonuklearne
oktaedarske jedinke: [Ta6Cl12]2+ u kationu [Ta6Cl12(PrCN)6]2+ i [Ta6Cl12]4+ u anionu [(Ta6Cl12)Cl6]2-. Do
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kristalografskom sustavu (prostorna grupa  : >2 4	+ 	 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Research programme:
In the frame of realisation of the research programme "Science and technology of materials" significant
contributions to the fundamental knowledge in chemistry and physics were made.
In the continue of study of physical-chemistry properties of aluminosilicate gels, an analysis of the distribution
of Na2O, Al2O3 and SiO2 between the solid and liquid phase of the aluminosilicate hydrogels prepared under
different conditions resulted in the system equations which enable prediction/calculation of the equilibrium
concentrations of Na2O, Al2O3 and SiO2 in both the solid and the liquid phase of the hydrogels prepared under
different conditions. By simulation of zeolite crystallisation under different conditions, using population
balance method, it was postulated that the rate of autocatalytic nucleation of zeolites depend on the rate of gel
dissolution as well as on the number and distribution of nuclei in the gel matrix, but that crystal size
distribution in the crystalline end product depends exclusively on the number and distribution of nuclei in the
gel matrix and not on the crystallisation conditions, or even on treatment of aluminosilicate gel precursor prior
the crystallisation.
The mode and sites of incorporation of divalent metal ions (Mg2+, Sr2+, Ba2+, Cu2+, Cd2+ and Pb2+) into the
structure of vaterite, the least stable of calcium carbonate polymorphs, were investigated. It was found that
alkaline-earth metal cations substitute for calcium ions and do not greatly perturb the vaterite crystal lattice.
In contrast to these cations, Cu2+, Cd2+ and Pb2+ do not incorporate easily into the vaterite structure and are
mostly located at its surface. Only small amounts of these cations incorporate into vaterite and perturb the
lattice by inducing different crystal field symmetry, which as a consequence leads to the formation of calcite in
the vaterite phase. The effect of different transport mechanisms on the properties of solid phase precipitated by
means of emulsion liquid membranes was also investigated.
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Spectroscopic methods provided evidence that the Ni2+ ferritization in aqueous medium was possible at 25 oC.
The NiFe2O4 crystallites from 8 to 12 nm were produced by mechanochemical and thermal treatment of the
coprecipitate Ni(OH)2+2Fe(OH)3. The change in the pH of zirconium hydroxide precipitation significantly
changes the sensitivity of the metastable t-ZrO2 to temperature and pressure. The capability of laser Raman
spectroscopy for the quantitative analysis was examined by comparing the values of the m-ZrO2 volume fraction
(νm) obtained by this technique with the corresponding values obtained by XRD. The effect of low-temperature
stabilisation of t-ZrO2 with the Cr3+ ions was explained. The mechanisms of the precipitation of iron
oxyhydroxides and oxides in aqueous medium were determined. The whole-powder-pattern fitting method and
the Rietveld method yielded the structure of the phases present in the system HoNi5-xAlx, 3≥x≥0, and their
coefficients of thermal expansion. The influence of Sb-doping on the structural properties of SnO2 was
examined. Possible improvements of clinical properties of dental composite materials with pulsed blue laser
curing were also examined. Radiation-chemical yield of free electron and competition between electron
thermalisation and its attachment to chlorobenzene molecule were measured in tetramethylsilane. In this
solvent, which is characterised by the lowest conduction band energy among several investigated hydrocarbons,
the largest cross-section for dissociative electron attachment by chlorobenzene was measured. This has
corroborated the inverse proportionality between the probability of dissociative electron attachment and its
energy.
Ionising radiation was applied as a means to initiate peroxidation of free unsaturated fatty acids by a free-
radical mechanism. Using intermittent irradiation, absolute values of individual reaction steps, propagation and
termination were obtained. In the presence of α-tocopherol, inhibition rate constants were also obtained. It was
noted that oxidizabilities in the homologous series of linoleic : linoleic : arachidonic : docosapentaenoic :
docosahexaenoic acid increase as 1 :  : 2 : 2  : 4.
The compatibilisation effect of the triblock copolymer poly(styrene-b-butadien-b-styrene) (SBS) on the
morphology and mechanical properties of immiscible isotactic polypropylene/atactic polystyrene (iPP/aPS)
blends were investigated by different methods. SBS layer enveloped the dispersed aPS phase by taking place
between iPP matrix and dispersed aPS phase as a result of intermediary interfacial tension. SBS
macromolecules interacted with the both phases improving thus the adhesion between them. SBS enhanced
some mechanical properties (elongation and impact strength), especially for blends with 90/10 iPP/aPS weight
content ratio. SBS influenced structuring of both phases by significantly reducing the particle size of
honeycomblike aPP/SBS aggregates and by changing crystallisation processes in polypropylene matrix.
Amorphizations of cellulose and zeolites, as well as their transformation processes, were also studied.
Intermetallic compounds of the general composition RENi5-xAlx (RE = Ho, Y) and RENi4Ga (RE = La, Ce, Nd,
Sm, Gd, Y, Tb) were prepared. After structural and phase analysis all single-phase intermetalics were treated
with hydrogen in temperature range 77 K - 700 K and pressures up to 150 kPa. Most of the ternary
intermetallics react reversibly with hydrogen and absorb up to 4 hydrogen atoms per intermetallic formula unit.
The thermodynamic features of the metal-hydrogen system were extracted from the pressure composition
desorption isotherms.
The procedure was developed and the crystal structure has been solved for [Ta6Cl12(PrCN)6][(Ta6Cl12)Cl6]·
2PrCN. The compound has been prepared by the reaction of the [Ta6Cl12(EtOH)6]Cl2 precursors with
butyronitrile molecules (PrCN). The cluster crystallises in the triclinic crystallographic system (space group
, No. 2) and contains two homonuclear units: [Ta6Cl12]2+ in the [Ta6Cl12(PrCN)6]2+ cation and [Ta6Cl12]4+ in
the [(Ta6Cl12)Cl6]2- anion. The partial oxidation of cluster units occurred in the presence of limited amount of
air-oxygen. The heteronuclear clusters of the composition [M6X12(EtOH)6][(Mo6Cl8)Cl4X2]· nEtOH· mEt2O (M
= Nb, Ta; X = Cl, Br) have also been prepared. The crystal structures have been solved for
[Nb6Cl12(EtOH)6][(Mo6Cl8)Cl6]· 3EtOH· 3Et2O and [Ta6Cl12(EtOH)6][(Mo6Cl8)Cl6]· 6EtOH. The compounds
are isostructural and crystallise in the triclinic crystallographic system (space group , No. 2). Both structures
are built of octahedral [M6X12(EtOH)6]2+ complex cations and octahedral [Mo6Cl8]4+ complex anions. These
complexes with mixed-charge cluster units in the same molecule are generally unique in the cluster chemistry
of transition metal elements.
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PROCESA IONSKE ZAMJENE
INVESTIGATION OF THE CRITICAL PROCESSES OF ZEOLITE
CRYSTALLIZATION AND THE IONIC EXCHANGE PROCESSES
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Pb2+ i Zn2+ iona iz otopina s Na+ ionima iz zeolita A. Razvijen je i eksperimentalno provjeren model
kontinuirane zamjene kationa iz otopina s Na+ ionima iz tankog sloja zeolita A.
Research programme and results:
In the continuation of study of physical-chemistry properties of aluminosilicate gels, an analysis of the
distribution of Na2O, Al2O3 and SiO2 between the solid and liquid phase of the aluminosilicate hydrogels
prepared under different conditions resulted in the system equations which enable prediction/calculation of the
equilibrium concentrations of Na2O, Al2O3 and SiO2 in both the solid and the liquid phase of the hydrogels
prepared under different conditions.
Analysis of the results obtained during the thermal (thermogravimetry, TG, and differential thermal
gravimetry, DTG) and the hydrothermal (heating at 80 oC for appropriate time) treatment of the gels prepared
at different conditions, showed that appearance of higher-temperature minimum (peak-2) in the DTG curves of
the precipitated solids is caused by the presence of structurally ordered subunits (quasicrystalline zeolite phase)
formed in the gel matrix during its precipitation. The increase in concentration of structurally ordered subunits
in the solids precipitated at increased hydrogel batch concentration, is caused rather by the increase in batch
alkalinity than by the increase in concentration of the aluminosilicate part of the system.
By simulation of zeolite crystallisation under different conditions, using population balance method, it was
postulated that the rate of autocatalytic nucleation of zeolites depend on the rate of gel dissolution as well as on
the number and distribution of nuclei in the gel matrix, but that crystal size distribution in the crystalline end
product depends exclusively on the number and distribution of nuclei in the gel matrix and not on the
crystallisation conditions, or even on treatment of aluminosilicate gel precursor prior the crystallisation. This,
so called "memory" effect of amorphous aluminosilicate precursors was evaluated experimentally, both in batch
and membrane reactor syntheses of zeolites.
Analysis of the kinetics of crystal growth of zeolite A have shown that the growth rate of zeolite A crystals is
size-independent, and that the growth is governed by the reaction of monomeric and/or low-molecular
aluminate, silicate and aluminosilicate anions from the liquid phase on the surfaces of growing zeolite crystals.
The crystal growth takes place in accordance with the Davies and Jones model of growth and dissolution. It was
also found that the value of the rate constant does and that the activation energy does not depend on the
alkalinity of system. The increase of the crystal growth rate of zeolite A with increased temperature is effected
to a higher extent (ca. 70 %) by kinetic (energetic) than by the chemical (concentration of Al and Si in the
liquid phase of the system) factors (ca. 30 %).
Study of thermal transformations of crystalline and amorphised (by mechanochemical treatment) zeolites A, X
and synthetic mordenite exchanged with Li+, Na+, K+, Cs+ and 

+
 ions showed that thermal stability of
investigated solids depends on the type of zeolite, type of exchanged ions, and Si/Al ratio in the starting
crystalline and amorphous samples. Most crystalline zeolites transform to other crystalline phases(s) without
formation of amorphous intermediates, but in some cases of Li, K and NH4 exchanged zeolites A and X, a
transformation to amorphous intermediates (but without the change of crystal morphology) proceeds into
secondary crystalline phases. Both the crystalline and amorphised NH4 zeolites A and X transform to a mixture
of mullite and amorphous silica.
Standard free energies, standard enthalpies and standard entropies of the exchange processes between Cd2+,
Pb2+ and Zn2+ ions from solutions with Na+ ions from zeolite A are determined. Mathematical model of
continuous exchange of cations from sulutions with Na+ ions from a thin layer of zeolite A is developed and
evaluated experimentally.
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Poticajni projekt u okviru teme:
UTJECAJ PRIPRAVE ALUMOSILIKATNOG GELA NA KINETIKU KRISTALIZACIJE I
SVOJSTVA ZEOLITA
INFLUENCE OF GEL PREPARATION ON THE KINETICS OF CRYSTALLIZATION AND THE
PROPERTIES OF ZEOLITES
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je sustav odabran kalcijev sulfat kontaminiran kovinskim ionima (Cd2+).
Research programme and results:
The basis of these investigations is to gain new knowledge about:
a) The factors influencing thermodynamically metastable and stable solid phase formation in precipitation
processes from supersaturated electrolyte solutions, and the characteristics of these solid phases;
b) The kinetics and mechanisms of processes involved in the formation of solid phases;
c) The interactions between such obtained solid phases and foreign ions and molecules;
d) The possibilities of purification of solids contaminated with inorganic or organic components and separation
of the impurity.
Model inorganic systems, such as slightly and moderately soluble salts interesting in different fields of human
scopes, are anticipated for these studies. The interactions between the solid phase and the additive will be
investigated using divalent metal ions and some organic molecules.
For the past period of time the following subjects have been studied: (i) The mode and sites of incorporation of
divalent metal ions (Mg2+, Sr2+, Ba2+, Cu2+, Cd2+ and Pb2+) into the structure of vaterite, the least stable of
calcium carbonate polymorphs. Different analytical methods and techniques [electron paramagnetic resonance
(EPR) spectroscopy, X-ray diffraction, atomic absorption spectroscopy (AAS), scanning electron microscopy
(SEM), etc.] were used. It was found that alkaline-earth metal cations substitute for calcium ions and do not
greatly perturb the vaterite crystal lattice. In contrast to these cations, Cu2+, Cd2+ and Pb2+ do not incorporate
easily into the vaterite structure and are mostly located at its surface. Only small amounts of these cations
incorporate into vaterite and perturb the lattice by inducing different crystal field symmetry, which as a
consequence leads to the formation of calcite in the vaterite phase. (ii) The effect of different transport
mechanisms on the properties of solid phase precipitated by means of emulsion liquid membranes (ELM). A
number of sparingly soluble salts was precipitated using various commercial ligands, which dissolved in
kerosene were carriers for the transport of ions through the membrane. Regardless of whether a cation or an
anion was transported through the membrane, a particular type of salt precipitated (e.g. calcium oxalate
monohydrate formed on the occasion of either calcium or oxalate ions transport). (iii) The phase transformation
in monolayer films of some organic molecules (thionine and methylene blue). It was found that the properties
of monolayers and their transformation are influenced by the type of anion in the solution and the temperature
of the system.
In collaboration with the other projects proposed within the research programme, the behaviour of amorphous
aluminosilicate gels, prepared at different batch concentrations and molar ratios of precipitation components,
treated thermally and hydrothermally was investigated.
The study of the mechanism of Cd2+ incorporation in the vaterite structure is in progress. γ-irradiated vaterite
samples doped with Cd2+ showed EPR signals different from vaterite doped with all other examined cations,
thus suggesting a specific mode of incorporation, which has to be better examined. Furthermore, epitaxial
growth of calcium  carbonates  on  the  clay mineral  p articles has been studied.  The results will give  some
answers to the
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problems connected with the precipitation processes in natural waters. Extensive and very demanding studies of
the heavy metal ions removal from the contaminated solid phase are also in progress. The liquid membrane
(LM) technique is used in solving this problem and calcium sulphate contaminated with metal ions is chosen as
a model system.
Poticajni projekt u okviru teme:
. '*/0#1 20($3'- *0* 1#1 . ' $(1#/1#/$ '4#1 205('- (46'#1 '%
KALCIJEVA SULFATA
REMOVAL OF HEAVY METAL IONS FROM CALCIUM SULPHATE USING LIQUID
MEMBRANES
Nositeljica projekta: mr. sc. Jasminka Kontrec
SINTEZA I MIKROSTRUKTURA METALNIH OKSIDA I OKSIDNIH
STAKALA
SYNTHESIS AND MICROSTRUCTURE OF METAL OXIDES AND OXIDE
GLASSES

	 
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 
Tel: ++385 1 4561 094, e-mail: music@rudjer.irb.hr
Suradnici na temi:
Davor Balzar, doktor fiz. znanosti, znanstveni suradnik
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Program rada i rezultati:
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Feritizacija iona Ni2+ u suspenzijama mješovitog hidroksida motrena je rentgenskom difrakcijom, FT-IR
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pokazala je najviše do tri kristalne faze u jednom uzorku: NiFe2O4, α-Ni(OH)2.0.75 H2O i α-FeOOH.
Spektroskopske metode dale su dokaz o feritizaciji iona Ni2+ i pri 25 oC. Preklapanjem dva centralna
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kuglice od ahata, a zatim su grijani do 573 ili 773 K. Mössbauerovi spektri ishodnog materijala snimljeni pri
298 K pokazali su preklapanje dva kvadrupolna dubleta. Nakon grijanja uzorka pri 573 K snimljeni su
Mössbauerovi spectri pri 80 K koji su pokazali preklapanje centralnog kvadrupolnog dubleta i seksteta širokih
spektralnih linija. Rendgenska difrakcija uzoraka grijanih do 573 K pokazala je da su isti amorfni, dok su
uzorci dobiveni grijanjem do 773 K pokazali prisutnost NiFe2O4 	# 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utjecaj Cr2O3 na stabilnost niskotemperaturnog t-ZrO2. Topljivost Cr2O3 u ZrO2, odnosno ZrO2 u Cr2O3, bila je
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konkurentska mehanizma: (a) nukleacija i kristalni rast α-Fe2O3 unutar kondenziranog gela Fe(OH)3, i (b)
kristalizacija α-FeOOH koji transformira u α-Fe2O3 mehanizmom otapanja/reprecipitacije. Spektroskopski
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Research programme and results:
In the frame of investigations on the project "Synthesis and microstructure of metal oxides and oxide glasses" a
new fundamental knowledge about relations between the chemical synthesis of metal oxides and oxide glasses
and their chemical, structural and physical properties has been achieved.
Fertilisation of Ni2+ ions in mixed suspensions was monitored by X-ray powder diffraction, FT-IR, 57Fe
Mössbauer and optical spectroscopies. X-ray powder diffraction indicated that in one sample a maximum of
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three crystalline phases were detected: NiFe2O4, α-Ni(OH)2.0.75 H2O and α-FeOOH. Spectroscopic methods
provided evidence that the Ni2+ fertilisation was possible even at 25 oC. The superposition of two central
quadrupole doublets in the Mössbauer spectra was discussed in the sense of the presence of NiFe2O4 precursor
and in some samples of ferrihydrite. Coprecipitates, Ni(OH)2+2 Fe(OH)3, were milled in planetary mill, using a
agate bowl and balls (99,9 % SiO2), and than heated at a maximum temperature of 573 or 7773 K. The
Mössbauer spectra at 98 K of ball-milled samples (not heated) showed the superposition of two quadrupole
doublets. After heating at 573 K, the ball-milled samples showed at 80 K a central quadrupole doublet and a
sextet with very broad lines. All the samples heated at 573 K were amorphous for according to X-ray
diffraction, while those heated to 773 K exhibited crystalline NiFe2O4 with broadened diffraction lines. The
average sizes of NiFe2O4 crystallites were in the nanosize range (8-12 nm).
The influence of the conditions of the chemical synthesis on the stability of metastable t-ZrO2 was also studied.
Zirconia samples were crystallised from zirconium hydroxide precipitated at pH 13, 7 and 2.5. The results of
phase analysis showed that the change in the pH of zirconium hydroxide precipitation significantly changed the
sensitivity of the metastable t-ZrO2 to temperature and pressure. The metastable t-ZrO2 was the most stable in
the sample obtained from zirconium hydroxide precipitated at pH 2.5, and the most unstable in the sample
obtained from zirconium hydroxide precipitated at pH 7. The capability of laser Raman spectroscopy for the
quantitative analysis was examined by comparing the values of the m-ZrO2 volume fraction (νm) obtained by
this technique with the corresponding values obtained by XRD. Influence of Cr2O3 on the stability of low
temperature t-ZrO2 has been investigated. The solubility of Cr2O3 in ZrO2, a well as the solubility of ZrO2 in
Cr2O3, was negligible. The fraction of the t-ZrO2 phase in the total content of ZrO2 (m-ZrO2 + t-ZrO2) increased
with an increase of the initial content of Cr2O3, but this relation was not linear. It was suggested that the
stabilisation of t-ZrO2 at room temperature resulted from a very strong surface interaction between chromium
oxide and chromia.
The chemical and microstructural properties of oxide phases precipitated from concentrated FeCl3 solutions
were investigated using Mössbauer and FT-IR spectroscopies and TEM. The initial pH of the precipitation
system (acidic or highly alkaline medium) determined the mechanism of phase transformations. In a highly
alkaline medium two competitive mechanisms existed: (a) the nucleation and crystal growth of α-Fe2O3 inside
of condensed Fe(OH)3 gel, and (b) the crystallisation of α-FeOOH which transfer to α-Fe2O3 by a
dissolution/reprecipitation mechanism. Spectroscopic results indicated that before α-FeOOH was detectable (or
formed) at 60 oC superparamagnetic and/or amorphous Fe-oxide particles were formed. In partially neutralised
FeCl3 solution, α-Fe2O3 was formed from β-FeOOH by a dissolution/reprecipitation mechanism. Effects of
urotropin on the chemical and microstructural properties of Fe-oxides, prepared by the hydrolysis of aqueous
FeCl3 solutions were also investigated. The hydrothermal conditions for the formation of boehmite, as a single
phase, were found.
Alloy system HoNi5-xAlx, 3≥x≥0, was examined by X-ray diffraction in temperature range from 293 to 873 K.
The whole-powder-pattern fitting method and the Rietveld method yielded the structure of the phases present in
the system, and their coefficients of thermal expansion. XRD analysis of tungsten-carbon thin films, prepared
by magnetron sputtering onto various substrates, showed that deposition onto glass, silicon, tantalum and
stainless steel at room temperature produced films which consisted of heavily disorded tungsten-carbon (W2C
of WC1-x) phases. The Al-Zn alloy system with the Zn content up to 62 at % was studied by XRD in dependence
on the composition and previous thermal treatment. Possible improvements of clinical properties of dental
composite materials with pulsed blue laser curing were investigated.
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dokosapentaenska : dokosaheksaenska kiselina raste kao: 1 :  : 2 : 2  : 4. Literaturni kao i vlastiti podaci
za inhibiciju peroksidacije α-tokoferolom normalizirani su za utjecaj otapala, te se iz temperaturne zavisnosti
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Research programme and results:
The project deals with the characterisation of physic-chemical effects of ionising radiation in various model and
real systems. The selection of systems for the investigation of physic-chemical effects of ionising radiation is
determined by the interest borne by those systems upon various aspects of the interactions of radiation and
matter. The investigations of the nature and fate of the reactive short-lived species formed by the radiolysis:
electrons, positive ions, excited molecules and free radicals belong to the fundamental research of the
interactions between radiation and matter. This research has been carried out in both simple liquid and solid
systems. Physic-chemical effects of ionising radiations can be used for the measurements of the radiation
energy absorbed in a system, which is then called a dosimetry system. According to the range of the doses
measured, the subjects of the project are dosimetry systems based on inducing thermoluminescence of solids or
on inducing permanent chemical changes in solutions. The development and characterisation of dosimetry
systems capable for measuring doses over a range of 12 orders of magnitude are the subject of this project as
well. The subject of the project is also the induction of certain biologically relevant chemical changes in simple
model systems. In this way, natural processes with the participation of reactive short-lived species are
mimicked under controlled conditions, e.g. oxidation of biological molecules by free radical mechanism,
electron transfer, etc. Technological applications of irradiation are based on the biocidal effect of ionising
radiation upon microorganisms, which happen to be contaminating pharmaceutical and medical materials and
foods. While the biological effect of irradiation is dramatic, the physic-chemical effect is often hardly
noticeable. It is a challenge for radiation chemistry to identify and quantify these physic-chemical effects,
which is also the subject of this project.
Radiation-chemical yield of free electron and competition between electron thermalisation and its attachment to
chlorobenzene molecule were measured in tetramethylsilane. In this solvent, which is characterised by the
lowest conduction band energy among several investigated hydrocarbons, the largest cross-section for
dissociative electron attachment by chlorobenzene was measured. This has corroborated the inverse
proportionality between the probability of dissociative electron attachment and its energy.
Ionising radiation was applied as a means to initiate peroxidation of free unsaturated fatty acids by a free-
radical mechanism. Using intermittent irradiation, absolute values of individual reaction steps, propagation and
termination were obtained. In the presence of α-tocopherol, inhibition rate constants were also obtained. It was
noted that oxidizabilities in the homologous series of linoleic : linoleic : arachidonic : docosapentaenoic :
docosahexaenoic acid increase as 1 :  : 2 : 2  : 4. Literature values, as well as our own values for
peroxidation inhibited by α-tocopherol were normalised with respect to the influence of solvent, so that the
temperature dependence of inhibition indicated that electron transfer may be operative in nonpolar moiety as
well.
Alkoxyl radicals were generated by laser flash photolysis and kinetics of their reaction with Fe(II) ion was
measured. The resulting Fe(III) ions were visualised by complexation with anions Cl- or SCN-. This reaction is
exceptionally important as a source of free radicals in biological systems, where their presence is associated
with cancer, ageing and pathologic status.
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The responses of various solid and liquid dosimetry systems under various irradiation conditions were
investigated with respect to the type, energy spectrum, LET and dose range, as well as the readout method. The
application of thermoluminescent dosimeters to the problems of determination of radiation energy was
described, as well as for determination of the environmental radiation dose and in medical practice, especially
in diagnostics. The responses of dosimeters to radiations of varying LET values were investigated for
thermoluminescent and chemical dosimeters, and a novel readout method using a hand-held portable
colorimeter was described for the latter. The obtained results represent significant extensions of the
meteorological potentials of these dosimetry systems in the radiation protection practice, as well as in the use of
radiations in medicine and industry.
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polipropilenu.
Studirane su amorfizacije celuloze i zeolita i njihovi transformacijski procesi.
Research programme and results:
In radiation modification of polymers, the reactions proceed in heterogeneous conditions mainly, and the
mechanism of the process can be determined by chemical reactivity and structural and phase transitions of the
system in the course of reaction. The goal of our investigation is to determine the role of chemical and
structural factors in cross-linking of unsaturated polyester resins as a model system. A combination of different
research methods was applied. In our laboratory the method of electrical conductivity and calorimetric method
were developed. These methods would help following the course of cross-linking and NIR spectrophotometry
was applied in order to investigate the nature of liquid-liquid transition observed in unsaturated polyester resins
in investigated temperature range. We expect that our results may essentially contribute to the elucidation of
controversy in literature concerning the role of liquid-liquid transitions. It is expected that the possible effect of
liquid-liquid transition on cross-linking reaction could be explained. The effects of polymer structure,
composition of polymer blends and effect of modification by ionising radiation on polymer properties are
investigated.
Liquid-liquid transitions in unsaturated polyester resins were investigated by electrical conductivity method, by
differential scanning calorimetry (DSC) and by near-infrared spectrophotometry (NIR). The influence of
electrical field strength, solvents and crosslinking on liquid-liquid transitions made it possible to distinguish
between lower, Tll, and upper, Tlg, liquid-liquid transitions and gave evidence on their inter- and intramolecular
nature. Near-infrared spectrophotometry indicates changes in hydrogen bonding of polyester chains in the
temperature range of liquid-liquid transition.
Biomodal networks, prepared by radiation modification of natural rubber were characterised by ESR
measurements using spin probe by swelling measurements and by mechanical property measurements. Results
indicate that both, the crosslink density and network morphology are responsible for mechanical performance.
The compatibilisation effect of the triblock copolymer poly(styrene-b-butadien-b-styrene) (SBS) on the
morphology and mechanical properties of immiscible isotactic polypropylene/atactic polystyrene (iPP/aPS)
blends were investigated by different methods. SBS layer enveloped the dispersed aPS phase by taking place
between iPP matrix and dispersed aPS phase as a result of intermediary interfacial tension. SBS
macromolecules interacted with the both phases improving thus the adhesion between them. SBS enhanced
some mechanical properties (elongation and impact strength), especially for blends with 90/10 iPP/aPS weight
content ratio. SBS influenced structuring of both phases by significantly reducing the particle size of
honeycomblike aPP/SBS aggregates and by changing crystallisation processes in polypropylene matrix.
Amorphizations of cellulose and zeolites, as well as their transformation processes, were also studied.
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INTERMETALNI SPOJEVI I METALNI HIDRIDI
INTERMETALLIC COMPOUNDS AND METAL HYDRIDES
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Research programme and results:
The research program includes synthesis of new and hitherto known intermetallic compounds, as well as the
study of their interaction with hydrogen or oxygen. The aim of these investigations is to select new materials
for potential use for energetic and catalytic purposes. The basic methods of investigations are x-ray powder
diffraction, metallography, pressure composition isotherm measurements and thermal methods such as TGA,
DTA, TDSC etc.
Intermetallic compounds of the general composition RENi5-xAlx (RE = Ho, Y) and RENi4Ga (RE = La, Ce, Nd,
Sm, Gd, Y, Tb) were prepared. After structural and phase analysis all single-phase intermetalics were treated
with hydrogen in temperature range 77 K - 700 K and pressures up to 150 kPa. Most of the ternary
179
intermetallics react reversibly with hydrogen and absorb up to 4 hydrogen atoms per intermetallic formula unit.
The thermodynamic features of the metal-hydrogen system were extracted from the pressure composition
desorption isotherms.
The high-temperature oxidation in the Zr-Cr system was studied. It was found that the oxidation of Zr2Cu is
characterised by selective oxidation of zirconium. The cooper excess was concentrated at the oxide-alloy
boundary forming the phase Zr8Cu5. An anomaly decrease for the reaction rate within the temperature range
1155 K -1 223 K was caused by an oxide layer containing preferred orientated ZrO2 crystallites.
The thermal decomposition of the rare earth metal sulfates was characterised by thermal methods. The
relaxation in dielectric materials was studied by measuring the thermal stimulated depolarisation current.
Poticajni projekt u okviru teme:
METALNI HIDRIDI, ENERGETSKI I EKOLOŠKI POTENCIJAL
METAL HYDRIDES, ENERGETIC AND ECOLOGICAL POTENTIAL
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Program rada i rezultati:
Kemijski efekti u spektrima X-zraka (energetski pomak, promjene emisijske vjerojatnosti, nastajanje satelita i
promjene profila signala) korišteni su za karakterizaciju kemijske okoline i kemijske veze promatranog
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riješena kristalna struktura za [Ta6Cl12(PrCN)6][(Ta6Cl12)Cl6HQ >	;: 4  	
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[Ta6Cl12(EtOH)6]Cl2 s molekulama butironitrila (PrCN). Kristalizira u triklinskom kristalografskom sustavu
(prostorna grupa , No. 2) i sastoji se od dvije homonuklearne oktaedarske jedinke: [Ta6Cl12]2+ u kationu
[Ta6Cl12(PrCN)6]2+ i [Ta6Cl12]4+ u anionu [(Ta6Cl12)Cl6]2- 5 
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[M6X12(EtOH)6][(Mo6Cl8)Cl4X2]· nEtOH· mEt2O (M = Nb, Ta; X = Cl, Br). Riješene su kristalne strukture
spojeva [Nb6Cl12(EtOH)6][(Mo6Cl8)Cl6] · 3EtOH · 3Et2O i [Ta6Cl12(EtOH)6][(Mo6Cl8)Cl6] · 6EtOH. Navedeni
su spojevi izostrukturni i kristaliziraju u triklinskom kristalografskom sustavu (prostorna grupa , No. 2).
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Reakcijama kompleksa [M6X12(EtOH)6]X2 s N,N-dimetilformamidom dobivena je serija klastera sastava
[M6X12(C3H7NO)6]X2. Ovi mikrokristalni spojevi nisu izostrukturni s drugim serijama niobijevih i tantalovih
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Research programme and results:
Chemical effects in X-ray spectra (energy shifts, emission probability changes, satellite formation and peak
profile changes) may be used for characterisation of the chemical circumstances and chemical bonding of the
monitored element in the sample. For that purpose, an investigation of the chemical effects in ion induced X-
ray spectra of the high-Tc superconductor materials Sr2LnyCe0.5TaCu2O10+δ (Ln = Eu, Sm) was carried out
using a high-resolution crystal X-ray spectrometer.
The hexanuclear octahedral clusters of niobium, tantalum, molybdenum and tungsten have been investigated.
The emphasis was given to the investigation of compound containing cluster units with different charges in the
same molecule. The procedure was developed and the crystal structure has been solved for
[Ta6Cl12(PrCN)6][(Ta6Cl12)Cl6]· 2PrCN. The compound has been prepared by the reaction of the
[Ta6Cl12(EtOH)6]Cl2 precursors with butyronitrile molecules (PrCN). The cluster crystallises in the triclinic
crystallographic system (space group , No. 2) and contains two homonuclear units: [Ta6Cl12]2+ in the
[Ta6Cl12(PrCN)6]2+ cation and [Ta6Cl12]4+ in the [(Ta6Cl12)Cl6]2- anion. The partial oxidation of cluster units
occurred in the presence of limited amount of air-oxygen. The heteronuclear clusters of the composition
[M6X12(EtOH)6][(Mo6Cl8)Cl4X2] · nEtOH· mEt2O (M = Nb, Ta; X = Cl, Br) have also been prepared. The
crystal structures have been solved for [Nb6Cl12(EtOH)6][(Mo6Cl8)Cl6] · 3EtOH· 3Et2O and
[Ta6Cl12(EtOH)6][(Mo6Cl8)Cl6] · 6EtOH. The compounds are isostructural and crystallise in the triclinic
crystallographic system (space group , No. 2). Both structures are built of octahedral [M6X12(EtOH)6]2+
complex cations and octahedral [Mo6Cl8]4+ complex anions. These complexes with mixed-charge cluster units
in the same molecule are generally unique in the cluster chemistry of transition metal elements.
A series of clusters with the composition [M6X12(C3H7NO)6]X2 was obtained in the reactions of the
[M6X12(EtOH)6]X2 with N,N-dimethylformamide. These microcrystalline substances are not isostructural with
any other series of niobium and tantalum clusters containing the [M6X12]2+. The analytical and spectral data
point to the conclusion that six octahedral coordination sites in the hexanuclear cluster unit are occupied by the
oxygen bonded N,N-dimethylformamide molecules.
The hexanuclear metoxo-clusters [Na(CH3OH)5]2[M6Br8(OCH3)6] (M = Mo, W) have been prepared and their
crystal structures have been solved. The compounds are isostructural and crystallise in the triclinic
crystallographic system (space group , No. 2) with Z = 1. Both clusters consist of [Na(CH3OH)5]+ complex
cation and [M6Br8(OCH3)6]2- anion. Each anion is surrounded by six cations being interconnected with
hydrogen bonds into a three-dimensional network.
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Poticajni projekt u okviru teme:
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CLUSTERS WITH SEMICONDUCTING PROPERTIES
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konfekcionerima polimera.
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Research activities out of the continuous research programme:
With our own efforts and assisted by the International Atomic Energy Agency (IAEA) we have accomplished
technology transfer to Croatia in the field of radiation processing. We have fulfilled the necessary legal,
personnel and technical prerequisites and investigated microbiological and radiation-chemical effects in a
number of domestic foods and other products. Simultaneously with research and development work we have
been building new and upgrading the existing irradiation facilities, so that we operate today a number of
radiation sources for dosimeter calibrations experimental samples irradiations and commercial irradiations.
These investigations shall be carried on, and a donated electron linear accelerator shall be reconstructed for this
purpose. The use of linear accelerator will enable broader range and larger capacity of irradiation services,
which are, already at present, a significant factor of quality assurance of health services in surgery, diagnostics,
orthopedy, pharmacy, etc. Cooperation with domestic producers and processors of polymers is developed.
We continue with the research and development of the aluminosilicate industrial complex in Croatia
with emphasize on the silicate component. The fundamental of this technology is high-quality quartz sand
which is the greater mineralogical resource of Croatia. There is permanent investigation of chemical and
technological parameters which are important for the production of technical and photoactive ceramics, metals
for hydrogen storage and high-temperature superconductors. we are servicing many industries and institutions
in Croatia with X-ray diffraction analysis. There are cooperations with medical institutions and hospitals on the
subject of biomineralization. Department of the Materials Chemistry has developed a broad scientific and
professional cooperations with prestigeous universities and institutions in Europe, USA and Japan.
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% ,&
infulence on radiation crosslinking of unsaturated
polyester resins, poster.
2!  A 9 $' )D  % %
scavenging in tetramethylsilane, poster.
12th CONFERENCE OF THE EUROPEAN COLLOID
AND INTERFACE SOCIETY
Cavtat, Hrvatska, 20.09.-25.09.1998.
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Prilozi:
1 2 : . +  D /&
transformation of magnesium hydrogenurate octahydrate,
poster.
- . +  0%#12!  D %
transitions from catanionic surfactant salt to mixed
cationic/anionic vesicles, poster
! . 0%#12!   1 2
Füredi-Milhofer, H.: Interactions in calcium oxalate
hydrate/surfactant systems, poster.
DRUGI HRVATSKI UROLOŠKI KONGRES
Rijeka, Hrvatska, 15.10.-17.10.1998.
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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Prilozi:
1 2 
!  + 2 ! .
96 )D /6& %! !  
!-&!, && ! ! #-
5-  
!  1 2 )!1
*', )D .% ,& !&  &#! &
urolitijazom, predavanje.
IAEA INTERNATIONAL SYMPOSIUM ON
TECHNIQUES FOR HIGH-DOSE DOSIMETRY IN
INDUSTRY, AGRICULTURE AND MEDICINE
 &- KMHH1KFHHHIIJ
!D $' )
Prilog:
%-  $' )D #% #%   %1
chlorobenzene dosimetry system, predavanje.
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13.11.1998.
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Prilozi:
!% 
  . 2!  9& @D /-
& 6  ! # !% &!
postupcima, predavanje.
9%- / - @ .%-  .%!1

S., Šimpraga, M.: Aktivnost transaminaza i leucin-
##6  !- #%6 6 #%
predavanje.
.%-  .%- < %,& D *6
dozimetrijskih sustava na osnovi klorbenzena na protone
 #- ,- E1FF .2 #-
.%-  2!  . $ + .
3! 4D *G- ! ,- = 6- 
apsorbirane doze upotrebom termoluminiscentnih
dozimetara CaF2:Mn i LiF:Mg,Ti, predavanje.
Nikodemov, D., Ranogajec-Komor, M., Vladár, M.,
Horvthov, M.: Radiation load of children by chest
radiodiagnostic measurements, predavanje.
/ 4 2!  9' ( $,-19
M.: Površinske doze pacijenata pri CT pretragama
  *#- % 9% #-
$,-19 . 9% 4 9' (
,#  2! D 
&-  
3) && 6
mjerenje doze u okolini, predavanje.
Ranogajec-Komor, M., Osvay, M.: Utjecaj LET-a na
odziv Al2O3:C i CaF2:Mn TL dozimetara, predavanje.
+#, . .%!1
  .%-  -
@ 9%- /  (D 9- !
%  !& %!% &6  #%6 6
#% #-
2!  9! 3- 
# 2 !% 
D ,
pohranjivanje (zbrinjavanje, kondicioniranje) dotrajalih
izvora Ra-226 u Hrvatskoj, predavanje.
2!   ) 3!  D .-- 
tijekom zbrinjavanja dotrajalih izvora Ra-226 u
Hrvatskoj, predavanje.
21st RADIATION HYGIENE DAYS
:&R # 5#! %! MEHH1MNHHHIIJ
Sudionik: Ranogajac
Prilog:
Nikodemov, D., Ranogajec, M., Vladr, M.,
Horvthov, M.: Radiodiagnostic measurements.
Radiation load of children by chest, predavanje.
FIRST RESEARCH CO-ORDINATION MEETING ON
THE USE OF RADIATION PROCESSING FOR
STERILISATION OR DECONTAMINATION OF
PHARMACEUTICALS AND PHARMACEUTICAL
$Q .
$3  EKHH1KEHMHIIJ
!D $' )
Prilog:
91$'  $' )D $
decontamination of pharmaceutical and cosmetic raw
materials and adjuvants, predavanje.
   
organizacija:
$' )D #&! $#%! 8&! 
.G- &-- &!# 6 6-
namirnica (International Consultative Group on Food
Irradiation - ICGFI)
$' )D % / 1HKKHD )& 
Radiation Processing, Odbora E-10 on Nuclear
Technology and Applications, American Society for
Testing and Materials (ASTM) i predsjednik Radne
skupine Q za reviziju Standarda E-1538-93: Practice
for Use of Ethanol-Chlorobenzene Dosimetry System
$,-19 .D % * % %
State Dosimetry Organization
"   
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
ustanovama:
  D 5%& &&&   %
molybdenum and tungsten, JF-891, Department of
Energy (DOE), Ames, Iowa, SAD.
91$' D $  
pharmaceutical and cosmetic raw materials and
adjuvants, Research Project, International Atomic
, ,  &-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,- 0D $--&! !- #% .G&!
!- 6& # .G&!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6- &, &- .G&! !-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& # .G&!
Ranogajec-Komor, M.: Dozimetrija u medicinskoj
-,&  -- !% .G&! !-
6& # .G&!
Ranogajec-Komor, M.: Karakterizacija novih
termoluminescentnih dozimetrijskih sistema za
primjenu u okolišu, JF 105, National Institute of
Standards and Technology, Washington, SAD
$' )D $ #&&, % 
%
Assistance Project, International Atomic Energy
,  &-
 D   #&1% #&&& 
occur on molecular level during zeolite
crystallization with special emphasis to nucleation
phenomena, Worcester Polytechnic Institute,
Worcester, Massachusetts, SAD
 D 9!6- !-&!  &!
promjena tijekom hidrotermalne sinteze zeolita,
Kemijski Inštitut Ljubljana, Ljubljana, Slovenija
2! D 5,   # #, 
Bosnia-Herzegovina, INT 4131-019H, Contract,
%  , ,  &-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McCarley Robert E., Ames Laboratory and Iowa State
University, Ames, Iowa, SAD, 27.03.- 03.04.1998.
Rudolf Manfred, Bundesforschungsanstalt für Ernährung,
9%&  -! HIK1KMKFHIIJ
 ,6 @ 6 - 6& 8 5 6
6  6- - 0- 8 MEKE1
13.04.1998.; 02.06.-06.06.1998.
Uray Istvan, Institute of Nuclear Research of the
Hungarian Academy of Sciences, Debrecen,
.G&! KIHH1HHHHIIJ
Nikodemová Denisa, Institute of Preventive and Clinical
. &% %! HKHH1HHHHIIJ
Vogl Otto, University of Massachusetts, Amherst, SAD,
16.11.1998.
Znanstveni skupovi u organizaciji IRB-a:
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ZAVOD ZA MOLEKULARNU GENETIKU
DIVISION OF MOLECULAR GENETICS
  	
  
	 

Tel: ++385 1 4680 238, fax: ++385 1 4561 177
Ustroj Zavoda:
 
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
19.07.1998.)
Laboratorij za molekularnu genetiku, dr. sc. Vera Gamulin, voditeljica laboratorija
 
       !  
 
      "# $  
Laboratorij za eksperimentalnu kancerologiju, dr. sc. Branko Brdar, voditelj laboratorija
 
     % &  
 
 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   ' ()*"!  
Laboratorij za molekularnu biologiju biljaka, dr. sc. Sibila Jelaska, voditeljica laboratorija
Laboratorij za neurokemiju i molekularnu neurobiologiju, dr. sc. Branimir Jernej, voditelj laboratorija
 
  +   ,    
Tajništvo, Marija Kober
$  -   + 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programa.
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GENOMA
THE STRUCTURE, FUNCTION AND EVOLUTION OF THE
CELL GENOME
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Teme u sastavu programa:
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Molekularni mehanizmi karcinogeneze, dr. sc. Branko Brdar, voditelj teme
6       % &  
Inicijacija transkipcije kod eukariota, dr. sc. Marija Mary Sopta, voditeljica teme
Genetika i dinamika bioaktivnih molekula, dr. sc. Volker Magnus, voditelj teme
Teme izvan sastava programa programa:
     ; <  
&  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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Poticajni projekti znanstvenih novaka i asistenata u okviru tema:
 	
      	 	 Escherichia coli, mr.sc. Davor Zahradka,
nosilac projekta
Regulacija fotosinteze imunofilinom TLP40, mr. sc. Hrvoje Fulgosi, nosilac projekta
	       Pimelia (Tenebrionidae, Coleoptera), mr.sc. Branka Bruvo,
nositeljica projekta
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Fitohormoni u koordinaciji vegetativnog i generativnog rasta, mr. sc. Branka Salopek-Sondi, nositeljica
projekta
&	"	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plazmidima
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- interakcija tRNA s aminoacil-tRNA sintetazama
- regulacijskih mehanizama i kontrolu inicijacije transkripcije u eukariota
- upoznavanje molekularne osnove biološke aktivnosti biljnih hormona i peptidoglikana.
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Research programme:
The research programme of the Department of Molecular Genetics includes studies of the:
- genetic molecular mechanisms and regulation of genetic recombination in bacteria, bacteriophages and
plasmids
- role of RecBCD enzyme in the bacterial growth, plasmid maintenance, DNA repair and Hfr-mediated
recombination
- plant cell transformation and regeneration of transgenic plants
- activation and expression of the cellular oncogenes and oncogenic viruses
- plastid differentiation and the effect of growth substances and specific herbicides on these processes
- structure, organisation and mode of expression of genes in Streptomyces and Porifera
- structure, organisation and evolution of satellite DNAs and heterochromatin in different insect species
- transfer RNA recognition by aminoacyl-tRNA synthetases
- regulatory mechanisms and the control of transcription initiation in eukaryotes
- studies of the molecular mechanisms of phytohormones and peptidoglycans.
ULOGA REKOMBINACIJE U POPRAVKU DNA I STABILNOSTI
PLAZMIDA
THE ROLE OF RECOMBINATION IN DNA REPAIR AND STABILITY OF
PLASMIDS

    	
  
!
Tel: ++385 1 4561 1102, e-mail: ztrgov@rudjer.irb.hr
Suradnici na temi:
1 .-1 	 !  " 

 2
 
 !    	
3 4 4 ! +! ! 
   	
Nella Lerš, doktorica biol. znanosti, viša asistentica
Erika Salaj-Šmic, doktorica kem. znanosti, znanstvena savjetnica
5	 6 	 
!   	
 	

.+	 
   789:  
;
 < 	
 1	 	 789=  
;
Suradnica iz druge ustanove:
# # ! +! !   	 )-

	 '	 
" * *!
194
Program rada i rezultati:
#
  $./ 
  

 	 Escherichia coli. RecBCD enzim sudjeluje u

 	 	
 	       
! 
 "  	 	
  
     	 7;   7;!
)  
+     ! 6  '
 	  	! (  
"
 +
  
  
 
	 

 	!    
		 
     
 <-'	 7< 
; 	    !  
< 
  
+    !  
   " 	 
 
	 
! )
konjugaciji on stimulira svoj vlastiti prijenos u recipijent (F- prijenos). U drugom, alternativnom stanju, F je
  	

! ) 	  
  		    70'-;! 
  
   
	 

 0'-   < 
! "  


 	  
     - 	 =>>> 0'-    '	

$./ 
! 7  < 
     $./ 
!; $ 0'  
+
se objasniti jednim posebnim modelom popravka dvostrukih lomova.
Research programme and results:
We have studied the role of RecBCD enzyme in the metabolism of Escherichia coli. RecBCD enzyme
participates in homologous genetic recombination, DNA repair, cell viability and maintenance of the plasmid
DNA in the bacterial cytoplasm. As a prelude to genetic recombination, DNA must be transferred from one
bacterial cell (donor) to another (recipient). DNA transfer can be accomplished by three different mechanisms.
These are: transformation, transduction and conjugation. Our investigations have been focused on the
molecular mechanism of bacterial conjugation. It is well known that cell contact between a donor and a
recipient is mediated by the F sex factor (F plasmid) which resides in the donor bacterium. Within its host
bacterium, F can exist in two different states. In one state, it behaves as an autonomous, cytoplasmic element.
At conjugation, it promotes its own transfer to the recipient (F self-transmission). In its alternative states, F is
integrated into the chromosome. At conjugation, it promotes transfer of the bacterial genes to the recipient (Hfr
transfer). It is believed that the molecular mechanism of Hfr transfer is essentially the same as that of F self-
transmission. Our results, however, showed that, at least in the case of a commonly used strain 3000, unlike F
self-transmission, Hfr transfer requires the presence of the functional RecBCD enzyme. The new model of
repair of double -strand breakes can explain this result.
REGULACIJA REKOMBINACIJE I REKOMBINACIJSKOG POPRAVKA
DNA
REGULATION OF RECOMBINATION AND RECOMBINATIONAL DNA
REPAIR
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Research programme and results:
By using experimental models consisting of E. coli cells, phages and plasmids we have been studied genetics,
molecular mechanisms and biological effects of DNA recombination and recombinational DNA repair.
Attention has been paid to the processes, which diminish the frequency of recombination and the efficiency of
recombinational repair. We have found two processes of this kind in irradiated cells. One of them leads to the
loss of prophage lambda ability to participate in certain types of site-specific and general recombination. The
other inhibitory process is responsible for the inability of multiply infected cells to reactivate radiation-
inactivated phage lambda by a type of recombinational repair known as multiplicity reactivation. We have
shown, by genetic analysis, that the products of ruvA, ruvB, ruvC, and recG genes are involved in the process
occurring in irradiated cells which leads to the loss of prophage lambda ability to take part in site-specific and
in general recombination. We have also shown that these gene products participate in multiplicity reactivation
of radiation-inactivated phage lambda. The RuvC protein is important for DNA recombination and
recombinational repair in E. coli. Together with RuvA and RuvB proteins, it is involved in the final,
postsynaptic stage of recombination, in which Holliday intermediates are processed into mature recombinant
products. In our work we have also studied cytological effects provoked by the ruvC mutation in both wild type
and recBC sbcBC backgrounds. By the usage of phase-contrast and fluorescence microscopy we have found
that ruvC mutation causes chromosome segregation and cell division defects in exponentially growing cells.
These defects were extremely pronounced in recBC sbcBC ruvC mutants, in which about 50 % of population
consisted of long filaments with unsegregated chromosomes. Both chromosome segregation and cell division
were significantly improved when additional recA mutation was introduced into ruvC mutants. From these
results we infer that chromosome segregation and cell division defects result from the abortive recombination
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initiated by the RecA protein. We hypothesise that unresolved chromosomes exert a negative effect on cell
division process.
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THE ROLE OF DNA RECOMBINATION IN CELL DIVISION REGULATION IN ESCHERICHIA
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Research programme and results:
Primary structure, genomic organisation and mode of the expression of genes in streptomycetes (especially
Streptomyces rimosus) and in sponges from Adriatic Sea have been investigated. Streptomycetes are the most
important industrial microorganisms and sponges, the oldest multicellular animals, are very important for
phylogenetic studies. Genes from sponges are studied in collaboration with Johannes Gutenberg University in
Mainz, Germany. In collaboration with Croatian centre for the reproduction of animals, genes encoding prion
protein PrP in breeder bulls and indigenous cattle breeds are currently also under study. During 1998 we
constructed the recA strain of Streptomyces rimosus, the first such strain in streptomycetes. The recA gene from
S. rimosus was overexpressed in E. coli, RecA protein was purified from E. coli proteins and used to produce
polyclonal antibodies in rabbits. We also determined the primary structure of several peptides obtained from the
digestion of tyrosine- phosphorylated proteins from streptomycetes and designed accordingly oligonucleotide
primers for the amplification of gene parts. At least one full length gene from S. griseus was cloned and is now
under investigation. Results of the investigation of cDNAs from marine sponges Sycon raphanus and Suberites
domuncula encoding Fes/FER tyrosine-kinase, polyubiquitin and ubiquitin-conjugating protein were completed
and published. An automatic DNA sequencer, "ALF-express”, was recently purchased and installed. This
instrument allows quick, more precise and nonradioactive analysis of DNA primary structures and will be of
the great help for future investigations not only at this programme, but also for outside customers.
STRUKTURA I FUNKCIJA FOTOSINTETSKOG APARATA
STRUCTURE AND FUNCTION OF PHOTOSYNTHETIC APPARATUS
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Mercedes Wrischer, doktorica biol. znanosti, znanstvena savjetnica
Program rada i rezultati:
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leukoplast (amiloplast) - kloroplast, leukoplast - kloroplast - kromoplast te kloroplast - gerontoplast. Primjenom
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regulacije fotosinteze i plastidnih pretvorbi te su iz lumena tilakoida i tilakoidnih membrana izolirane nove
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Research programme and results:
The project comprises the investigation of structural and functional changes during plastid differentiation and
the effect of growth substances and specific herbicides on these processes. Ultrastructural changes of plastids
were studied on the following systems: leucoplast (amyloplast) - chloroplast, leucoplast - chloroplast -
chromoplast, and chloroplast - gerontoplast. It has been established as to what extend some growth substances
influence different stages of these transformations. By applying specific herbicides, the plastid differentiation
has changed and in this way the mode of their inhibition determined. The synthesis of specific protein
complexes of photosynthetic apparatus during development of chloroplasts from the other plastid types, as well
as the photosynthetic activity of the membranes were studied. Parallel with this work, we examined the changes
in the pigment composition of photosynthetic membranes and of specific chromoplast structures. New thylakoid
auxiliary components involved in regulation and sensing of photosynthesis have also been characterised in the
scope of this research. These components show striking similarity to immunophilins and tetratricopeptide
repeat containing proteins.
Poticajni projekt u okviru teme:
REGULACIJA FOTOSINTEZE IMUNOFILINOM TLP40
REGULATION OF PHOTOSYNTHESIS BY TLP40 IMMUNOPHILIN
Nosilac projekta: mr. sc. Hrvoje Fulgosi
ORGANIZACIJA I EVOLUCIJA EUKARIOTSKOG GENOMA
ORGANISATION AND EVOLUTION OF EUKARYOTIC GENOME

    $% & 	

Tel: ++385 1 4561 083, e-mail: ugarkov@rudjer.irb.hr
Suradnici na temi:
Branka Bruvo, magistrica biol. znanosti, asistentica
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Sonja Durajlija, magistrica biol. znanosti, asistentica, znanstvena novakinja
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Miroslav Plohl, doktor biol. znanosti, viši znanstveni suradnik
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organizacije i strukture satelitskih DNA na modelu kukaca kornjaša iz porodice Tenebrionidae (Coleoptera).
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populacije gušterica rodova Podarcis i Lacerta.
Research programme and results:
Tandemly repeated DNA sequences or satellite DNAs represent constitutive part of all eukaryotic genomes.
Although they often build more than 50% of the total genomic DNA, their function and evolution is poorly
understood. Since satellite DNAs differ substantially in nucleotide sequences even among closely related
species, their role in the speciation process has been proposed. The aim of the project is the study of evolution,
organisation and structure of satellite DNAs in insect species belonging to the family Tenebrionidae
(Coleoptera). These species have high amount of satellite DNAs (up to 50% of the whole genome), located in
the region of pericentromeric heterochromatin of all chromosomes. Insects from the family Tenebrionidae are
known as store product pests and study of genome organisation and structure could be relevant for efficient
biological control of their population size. During 1998, we have published the results presenting
characterisation of nucleotide sequences and distribution of satellite DNAs in 5 congeneric Palorus species.
Major satellite DNA, present as high-copy-number, species specific satellite in one species, was detected as
low-copy-number, highly conserved sequence in each of analysed species. Analysis of mitochondrial DNA
showed that these species separated about 5 to 10 million years ago. Therefore, the evolution of satellite
sequences is in the first instance evolution of copy number, while the evolution of nucleotide sequences is
unexpectedly slow. Obtained results provide a clue to the evolution of satellite DNAs, and for the first time
provide experimental evidence for the hypothesis of Fry and Salser (1977), according to which related species
share a "library" of conserved satellite sequences, some being differentially amplified to make highly abundant
or major satellite DNA(s). In the continuing cooperation with Croatian Natural Museum in Zagreb, RAPD
technique is utilised in order to distinguish island and mainland populations of lizards from the genera
Podarcis and Lacerta.
Poticajni projekti u okviru teme:
%&=>$,. ' ;'<=-' $ &.="'9, <$ 9.6, $ $,. .&, PIMELIA
(TENEBRIONIDAE, COLEOPTERA)
MOLECULAR MARKERS IN DETERMINATION OF SPECIES WITHIN THE GENUS PIMELIA
(TENEBRIONIDAE, COLEOPTERA)
Nositeljica projekta: mr.sc. Branka Bruvo
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CONSERVED HIGHLY REPETITIVE DNA SEQUENCES IN RELATED SPECIES
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MOLEKULARNI MEHANIZMI KARCINOGENEZE
MOLECULAR MECHANISMS OF CARCINOGENESIS
Voditelj teme: dr.sc. Branko Brdar
Tel: ++385 1 4561 093, e-mail: brdar@rudjer.irb.hr
Suradnici na temi:
Branko Brdar, doktor kem. znanosti, znanstveni savjetnik
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Ivica Rubelj, doktor biol. znanosti, viši asistent
Program rada i rezultati:
1) Tehnologijom rekombinantne DNA konstruirani su:
- replikacijski defektan provirus HIV-a u kojega je umjesto gena tat    '	 	 76;
i taj modificirani provirus blokira replikaciju divljeg tipa HIV-a u stanicama u kulturi;
-  mutirani plazmidni oblici elongacijskog faktora-2 (EF-2) u kojem je amino kiselina H715 (diftamid)
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- fuzijski protein mikroplazminogena i streptokinaze je eksprimiran u Pichia pastoris, te smo ustanovili da
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Research programme and results:
1) By using recombinant DNA technology we cloned following constructs:
- the replication defective HIV in a proviral form in which the tat gene after deletion was  replaced with
diphtheria toxin A gene (DT) and this modified HIV-provirus blocks the replication of the wild type HIV
in cell cultures;
- plasmid DNA of the mutated human elongation factor-2 (EF-2) in which aminoacid H715 (diphthamide)
was substituted with Q or L, but this is not a substrate for the toxic DT, and cells transformed with the
plasmid containing mutated EF-2 show a certain degree of resistance against the toxin;
- the fusion protein between microplasminogen and streptokinase that we expressed in Pichia pastoris, and
the substrate specificity of the fusion protein was found to differ from that of either parent protein.
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2) We proposed abrupt telomere shortening (ATS) as a model for stochastic nature of cellular ageing and the
mechanism that underline sudden senescence syndrome (SSS). A mathematical modelling and computer
simulation based on ATS has been performed and results strongly suggest ATS as a mechanism involved in
cellular ageing.
3) We examined the activation of the plasminogen activator promoter (urokinase type) in an alkylation
deficient glioblastoma cell strain under stress conditions (by treatment with alkylation agents on which these
cells are sensitive, carcinogens, oxidative and osmotic agents), and investigated some signal pathways that
might be involved in these processes.
Poticajni projekt u okviru teme:
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TELOMERE SHORTENING AS A MECHANISM OF CELLULAR AGING
Nosilac projekta: dr. sc. Ivica Rubelj
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CELL RESPONSE TO GENOTOXIC AGENTS
Voditeljica teme: dr. sc. Maja Osmak
Tel: ++385 1 4560 939, e-mail: osmak@rudjer.irb.hr
Suradnici na temi:
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Maja Osmak, doktorica biol. znanosti, znanstvena savjetnica
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Program rada i rezultati:
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potencijal. Ako se stanice adenokarcinoma dojke tretiraju malim dozama doksorubicina ( koje odgovaraju
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na cisplatinu u odnosu na roditeljske stanice. Ispitivani su spojevi koji bi mogli smanjiti otpornost stanica na
citostatike. U stanicama karcinoma grkljana otpornih na karboplatinu, butionin sulfoksimin, etakrina kiselina i
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natriuretski faktor (ANF) ili modificirane VAI gene, uzrokovala je stalni porast ANF u plazmi i sistemskih
bioloških efekata.
Research programme and results:
By inducing a large number of genes, genotoxic agents activate complex processes within the cell. Some
products of these genes help the cells to repair the specific damage; others are involved in the general cell-
defence against stress, while the function of some of them is not yet known. If the cells are repeatedly treated
with the same genotoxic agent, activation of the specific genes and selection of better adapted cells can result in
the generation of the resistant cell population. The aim of our investigation was analysis of the molecular
alterations induced in such cells. The main results obtained in 1998 year are presented. Human glioblastoma
cells resistant to cisplatin (and cross-resistant to other cytostatics) have the increased level of urokinase
plasminogen activator and the increased level of inhibitor of urokinase plasminogen activator type 1. This
demonstrates for the first time the association between drug-resistance and the increased levels of tumour
markers involved in invasion and metastasis. If human breast adenocarcinoma cells were treated with low
(clinically relevant) doses of doxorubicin, the cells became resistant to this drug due to the inhibition of
apoptosis. The induction of stress-protein Hsp70 was different in human laryngeal carcinoma cells after the
treatment with cisplatin and hyperthermia. Also, the kinetic of Hsp70 induction was different in cisplatin-
resistant cells as compared to parental cells. Several drugs that could reduce the cell resistance to cytostatics
have been examined. In human laryngeal carcinoma cells resistant to carboplatin, buthionine sulfoximine,
ethacrinic acid and aphidicolin reverted cell-resistance to carboplatin. In addition, investigations involving
vector vaccines were further performed. In dogs, intrahepatic co-inoculation of replication-defective type 5
adenoviruses harboring atrial natriuretic factor (ANF) or a modified VAI gene, resulted in a sustained increase
in plasma ANF concentrations and systemic biological effects.
Poticajni projekt u okviru teme:
VEKTORSKE VAKCINE PROTIV PSEUDORABIES VIRUSA
VECTOR VACCINES AGAINST PSEUDORABIES VIRUS
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INICIJACIJA TRANSKRIPCIJE KOD EUKARIOTA
TRANSCRIPTION INITIATION IN EUKARYOTES
Voditeljica teme: dr. sc. Marija Mary Sopta
Tel: ++385 1 4560 948, e-mail: msopta@rudjer.irb.hr
Suradnici na temi:
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Program rada i rezultati:
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bilo koje stanice. Aktivacija ili represija gena na razini inicijacije transkripcije je fundamentalni regulacijski
mehanizam u eukariota. Normalan razvoj organizma, te diferencijacija raznih tipova stanica, ovisi o ispravnoj
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stanica mozga.
Research programme and results:
Gene expression in both prokaryotes and eukaryotes is regulated on several levels ultimately determining the
phenotype of a cell. Activation or repression of gene expression at the level of transcription is a fundamental
regulatory mechanism in eukaryotes. Normal development of an organism, differentiation of cell type specific
functions, all of these depends on the properly regulated expression of heterogeneous sets of genes. The
transcription process can be functionally dissected into three phases, initiation, elongation and termination, and
each of these is subject to regulation in eukaryotes. Activation or repression of transcriptional initiation is an
important means for controlling which genes are or are not expressed in a given cell. Indeed, aberrant
regulation of gene expression at the level of initiation of transcription has been determined as a causative event
in several cancers. Many oncogenes are now known to be transcriptional regulators that affect the initiation of
transcription of other key cellular regulatory molecules and thus are linked to both normal and pathologic
processes. We study the key transcriptional regulatory molecule encoded by the product of the retinoblastoma
gene (pRb) and its related factors (p107 and p130). pRb, originally identified as a tumour suppressor gene, has
both positive and negative functions in regulating transcription initiation. Its primary role in the regulation of
genes involved in cell cycle control has led to its identification as a key component in the differentiation of
several cell types. Recently, we have begun to study a yeast gene, XTC, which has properties reminiscent of the
Rb family of proteins. Using molecular biological approaches we seek to understand the molecular
determinants of both its activation and repression functions in transcription as well as its function in the
determination and differentiation of neuronal cells in the brain.
GENETIKA I DINAMIKA BIOAKTIVNIH MOLEKULA
GENETICS AND DYNAMICS OF BIOACTIVE MOLECULES
Voditelj teme: dr. sc. Volker Magnus
Tel: ++385 1 4561 002, e-mail: magnus@rudjer.irb.hr
Suradnici na temi:
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Branka Salopek-Sondi, magistrica biol. znanosti, asistentica, znanstvena novakinja
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Suradnik iz druge ustanove:
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Medicine and Laboratory of Structural Biology and Molecular Medicine, Los Angeles, SAD
Program rada i rezultati:
Cilj rada na temi je upoznavanje molekularne osnove biološke aktivnosti. Glavni rezultati postignuti su na ovim
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normalno se razvija pod utjecajem 4-klorindol-3-octene kiseline koja se sintetizira u sjemenkama. Ako se one
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postupkom i produkti fotodimerizacije derivata naftofurana.
Research programme and results:
The present project addresses the molecular base of biological activity. In the report period, we focused on the
following subjects:
- chemistry, biochemistry and physiology of plant hormones,
- spectroscopic studies on heterocyclic compounds of biological interest.
In the area of plant hormones, we analysed the molecular structures and physico-chemical properties of ring-
substituted indole-3-acetic acids (auxins) and correlated these parameters with biological activity. Dichlorinated
analogues, with their bulky substituents, proved to be suitable to probe the dimensions of the auxin-binding site
involved in the stem elongation response. The development of the pea pod is normally regulated by 4-
chloroindole-3-acetic acid supplied by the seeds. When those were removed, other 4-substituted analogues were
the more effective in sustaining pod growth, the more closely the size of the substituent approached that of
chlorine, while other molecular properties had no obvious effect. In addition, we are utilising our experience in
the chemistry of bioactive indole derivatives to identify novel plant metabolites and to prepare probes suitable
for specific labelling of the enzymes of auxin biogenesis and metabolism. We are also investigating the role of
phytohormones in the coordination of vegetative and generative development and the differentiation of the
photosynthetic apparatus. The spectroscopic studies were performed in collaboration with colleagues in industry
and at the University of Zagreb and comprised the chemistry of antibiotics, as well as the photochemistry and
preparative chemistry of heterocycles. NMR spectroscopy provided, for example, detailed insight into some of
the ring-opening reactions of derivatives of the macrocyclic antibiotic erythromycin. We also participated in the
characterisation of isomeric thienylenediacrylic acids obtained by a novel synthetic approach, and of the
products formed by photodimerisation of naphthofuran derivatives.
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Poticajni projekt u okviru teme:
FITOHORMONI U KOORDINACIJI VEGETATIVNOG I GENERATIVNOG RASTA
PHYTOHORMONES IN THE COORDINATION OF VEGETATIVE AND GENERATIVE
DEVELOPMENT
Nositeljica projekta: mr. sc. Branka Salopek-Sondi
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realizaciju projekta bila je:
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Research activities out of the continuous research programme:
Together with the investigations  presented in permanent research programme the studies about the activity the
protease in the cells resistant to genotoxic agents as well as these  about antirecombinative activity of helicase II
in the bacteria E. coli have been performed. The coordination of vegetative and generative development in
plants and the preparation of  reagents for indole binding proteins are  part of the investigations in the
Division. Finally, in Division's particular laboratories two projects ( Analysis of structure, organisation and
evolution of satellite DNA and heterochromation in different insect species , coordinated by S. Jelaska,  and
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performed,  but neither coordinators nor most of  the  coworkers are employed at the Institute.
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poster.
,(	 	 0*	 1	 , 	 #	 ?
Analysis of some Adriatic populations of Podarcis sicula
using RAPD markers, poster.
;	 	 ,	 	 &(	 -	 ,	
D.: Recombination and antirecombination in UV-
irradiated Escherichia coli: The role of ruvB, ruvC, and
recG genes, poster.
IK 10 76-6 9 ;5#6; 5 ,; 
9#6L 79 ,76&;6-5 
Supetar, Hrvatska, 10.06.-13.06.1998.
Prilog:
,/"7(4	 	 ,	 -	 %	 	 ,%	
	 9'	  	 ,	  ? +%  3
bakterije Salmonella enteridis izdvojenih u Hrvatskoj,
predavanje.
10th CONFERENCE ON ORGANIC CHEMISTRY AND
BIOCHEMISTRY OF YONG SCIENTISTS
' .	 L%	 DHKM"IKKMDEEF
9/(? -/%	 
Prilog:
-/%	 	 */	 ;	 O	  ? !)( (
as probes for enzymes of auxin biosynthesis, predavanje.
9th INTERNATIONAL CONFERENCE ON
ARABDOPSIS RESEARCH
Madison, Wisconsin, SAD, 24.06.-29.06.1998.
Prilog:
Barratt, NM., Dong, W., Gage, DA., Magnus, V., Town,
CD.: Auxin Conjugates in Arabidopsis: Identification,
Formation and Genetic Analysis, poster.
8th INTERNATIONAL SYMPOSIUM ON THE
GENETICS OF INDUSTRIAL MICROORGANISMS
Jerusalem, Izrael, 28.06.-02.07.1998.
9/(? 4	  
Prilog:
4	  	  	 	 $/	 ;? 7' + 2$
Streptomyces rimosus, poster
17th IUPAC SYMPOSIUM ON PHOTOCHEMISTRY
Barcelona, Španjolska, 19.07.-24.07.1998.
Prilog:
;/3".3	 	 	 =	 :("/)	 ?
Photochemistry of beta-(condensed 2-furyl)-o-
divinylbenzenes; the influence of annelation on the
reaction course, poster.
EUCHEM MEETING: PROTEIN PHOSPHORYLATION
IN PHOTOSYNTHESIS
Sigtuna, Švedska. 01.08.-05.08.1998.
Sudionik: Fulgosi, H.
Prilozi:
Andersson, B., Fulgosi, H., Vener, A., Altschmied, L.
Herrmann, R.G. A thylakoid lumenal cyclophilin: its role
in protein dephosphorylation and turnover, predavanje.
Fulgosi, H., Herrmann, R.G.: Are histidine-kinases
involved in sensing photosynthesis?, poster.
Weber, P., Sokolenko, A., Fulgosi, H., Andersson, B.,
Ohad, I., Herrmann, R.G.: Thylakoid-associated kinases:
biochemistry and molecular biology, predavanje.
11th INTERNATIONAL CONGRESS ON
PHOTOSYNTHESIS
!/($+%	 	 DGKF"IIKFDEEF
Prilozi:
Andersson, B., Fulgosi, H., Vener, A.V., Altschmied, L.,
Herrmann, R.G.: TLP40: The first complex
immunophilin-like protein in plant photosynthetic
membranes, predavanje.
Vener, A.V., Fulgosi, H., Andersson, B., Herrmann,
R.G.: Regulation of thylakoid protein dephosphorylation
by the cyclophilin TLP40, poster
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Weber, P., Fulgosi, H., Sokolenko, A., Karnauchov, I.,
Andersson, B., Ohad, I. Herrmann, R.G.: Evidence for
four thylakoid-located protein kinases, predavanje.
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141st ORDINARY SGM MEETING
Norwich, Velika Britanija, 08.09.-10.09.1998.
Sudionik: Vujaklija, D.
Prilog:
Vujaklija, D., Bakal, C., Betts, J., Davies, J.: Protein
tyrosine phosphorylation in Streptomycetes, poster.
13th INTERNATIONAL CHROMOSOME
CONFERENCE
Ancona, Italija, 08.09.-12.09.1998.
9/('? !/	 ! %	  ,	 
Prilozi:
!/	 !	 0*	 1	 ,	 ? 9 -  2
the species Pimelia criba and Pimelia elevata (Insecta,
Coleoptera), poster.
%	 	 0*	 1	 '	 !	 ,	 ?
Satellite sequences in pericentromeric heterochromatin of
species from the genus Palorus (Insecta, Coleoptera) -
evidence for the "library" hypothesis, poster.
6-:5 9 9#   7; #9 !6L 7 
!4 +'	 	 DGKE"IKKEDEEF
9/('? 0*	 1
Prilog:
0*	 1	 %	 	 !/	 !	 ,	 ? *
range organization and evolution of heterochromatic
DNA, pozvano predavanje.
LIFE SCIENCES CONFERENCE 1998
Gozd Martuljek, Slovenija, 19.09.-24.09.1998
Prilozi:
Kopitar-Jerala, N.; Bestagno, M.; Fan, X.; Novak Despot,
1 !/	 6 	 5 :	 5 /%	 <?
Chimerisation of mouse monoclonal antibody CDI 315B,
pozvano predavanje.
2nd SLOVENIAN SYMPOSIUM ON PLANT
PHYSIOLOGY WITH INTERNATIONAL
PARTICIPATION
Gozd Martuljek, Slovenija, 30.09.-02.10.1998.
Sudionici: Fulgosi, H.; Magnus, V.; Prebeg, T.
Prilozi:
Fulgosi, H.: Immunophilins and tetratricopeptides -
Complex regulators of photosynthesis, predavanje.
*/	 ;	 3",(	 !?  /P /'/ (
activity, pozvano predavanje.
9+"9(	 !	 4	 	 */	 ;? .)
metabolism in fruits of the Christmas Rose (Helleborus
niger L.), poster.
,*	 #	 3/%	 	 '	 ? 9/'/ (
physiological characteristics of the coloured tips of
Leucojum petals, poster.
MOLECULAR MEDICINE - SIGNAL
TRANSDUCTION
Dubrovnik, Hrvatska, 09.10.-15.10.1998.
Sudionik: Rubelj, I.
Prilozi:
Rubelj, I.; Telomere shortening, Cell aging and
immortalization, predavanje.
Rubelj, I.; Differential display, predavanje.
IV. SIMPOZIJ HRVATSKOG DRUŠTVA ZA ZAŠTITU
6- &7 L5 
Zagreb, Hrvatska, 11.11.-13.11.1998.
9/('? !	   <";(	   6$	 
Prilozi:
<";(	   9$3	 ! 5/	  :	 -
Tiofenski derivati adamantil fenciklidina kao djelotvorni
radioprotektori, predavanje.
6$	 	  $	 	 !	  	 (83	 
Inhibicija apoptoze-posljedica djelovanja niskih doza
3/* 43	 +(3
1st INTERNATIONAL CONFERENCE ON
BIOLOGICAL THERAPY AND MODERN CANCER
TREATMENT
Guangzhou, Kina, 16.11.-18.11. 1998.
Hong Kong, Kina, 19.11.-21.11. 1998.
Prilog:
Fan, X.; Kopitar-Jerala, N.; Bestagno, M.; Novak Despot,
1 !/	 6 	 5 :	 5 /%	 <? .$'
mouse monoclonal antibody CDI 315B, pozvano
predavanje.
40 GODINA MOLEKULARNE BIOLOGIJE U
HRVATSKOJ
Zagreb, Hrvatska, 25. 11. 1998.
Sudionici:
 	   $ 7	   !	   !/	 !
L	  -/%	  -/33"=	 9 1$	 -
$/	 ; 4	  /	  */	 ; /	
 %	  4	   '	 ! 
-+	 1 6$	  ,	  ,	 
7/3	  93":$'	  9+	  #*4	 =
0*	 1 ;	  ;/33	 - ;/	 
Zahradka, D.
Prilozi:
 	 	 4	  	 $/	 ;? '3 + 7' 
iz Streptomyces rimosus proizvedenog u bakteriji
Escherichia coli, poster.
 $ 7	  	 	 ? - ''3 +
pseudorabies virusa, poster.
Bordukalo, T., Košmrlj, J., Eljuga, D., Polanc, S.,
Osmak, M.: Diazeni: modifikatori otpornosti stanica na
*4 +3	 +
!(	 !	 L	 	 7'	 ? 9//  2/'3
fuzijskog proteina streptokinaza-mikroplazminogen,
poster.
!(	 !	 /	 	 !/%	 	 7/3	 ?
Intracelularna imunizacija na HIV, poster.
!	  	 6$	 	  $ 7	   :$*	
Š.: Indukcija " heat shock " proteina u stanicama
otpornim na citostatike nakon tretmana citostaticima ili
hipertermijom, poster.
!/	 !	 0*	 1	 ,	 ? 9 - 
vrsta Pimelia criba i Pimelia elevata (Insecta,
Coleoptera), poster.
	 	 $/	 ;? <A<7 " 
$ +/8 Sycon raphanus, poster.
-/%	 	 */	 ;	 $)	 5? ! (
za detekciju enzima biosinteze auksina, poster.
-/33"=	 9	 ,	 	 0*	 1?
6*'3 %* ( 4 (3/  - /
genomu vrste Tribolium madens, poster.
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 /* $
7'!.- / 43 3  2/ -  2
sojeva bakterije Escherichia coli, poster.
	 -	 7/3	 	 53	 !? ( *
+? 83 /3'3 (+  +3/
gena u mozgu štakora, poster.
4	 	 93":$'	 	 #*4	 =	 1$	 -?
Efekt mutacije recB na konjugativni transfer DNA:
Usporedba dvaju Hfr sojeva, poster
3	 	 3/	 	 '"	 	 6$	 ?
04 (    33
'  *4 *	 +
/	 	 	 	 	 	 $/	 ;? 
 / ( $ +/8	 +
3	 &	 4	 5	 9	 5 6$	 ?
Aktivnost urokinaznog plazminogen aktivatora u
stanicama otpornim na citostatike, poster.
%	 	 0*	 1	 '	 !	 ,	 ?
9 ' / +'4$ $/
vrsta roda Palorus (Insecta, Coleoptera) - dokaz teorije
biblioteke, poster.
4	  	  	 	 $/	 ;? , 7' 
bakterije Streptomyces rimosus i konstrukcija soja recA,
poster.
 -+	 1	 	 5	 +"5	 	 9%	 	
L$8	 	 !*	 	 <	 Q	 9'>*	  	
!"6%	 	 !/	 6	 :	 5	 /%	
F.: Primjena monoklonskih antitijela u terapiji tumora
$ B !.# C? 83 in vitro, poster.
6$	 	 %	 -	 !	  	 ;'	 	 :	
J.: Proteinaze i inhibitor proteinaza u stanicama otpornim
na citostatike, poster.
,(	 	 0*	 1	 , 	 #	 ?
Analiza nekih jadranskih populacija vrste Podarcis sicula
korištenjem RAPD biljega, poster.
,$	 	 94	 	 $/	 ;?   * 
prionski protein PrP kod rasplodnih bikova, poster.
7/3	 	 ;(4	 &? $ /$4 /
4$ 3/	 +
9+	 ? ,/ / +? !/(/ $/
biologije u Hrvatskoj, pozvano predavanje.
;	 	 ,	 	 &(	 -	 ,	
D.: λ prophage recombinogenicity in UV-irradiated ruvB,
ruvC, and recG mutants of E. coli, poster.
Vujaklija, D., Bakal, C., Davies, J.: Fosforilacija proteina
na tirozinskim ostacima kod streptomiceta, poster.
;/	  (83	  6$	 ? / /'
otpornosti stanica karcinoma grkljana na karboplatinu,
poster.
&(	 -	 ;	 	 ,	 	 ,	
-? 4 $'3  4 ( (
bakterije Escherichia coli, poster.
RR9#7 =; 5 6;67 RR
Odsjek za Fonetiku, Filozofski fakultet u Zagrebu.
Zagreb, Hrvatska, 10.12.–12.12.1998.
Sudionica: Sopta, M.
Prilog:
Sopta, M., Traganje za molekularnim odrednicama
ljudskosti, pozvano predavanje.
''RECENT ADVANCES IN NEUROSCIENCE''
Znanstveni skup uz Dan Medicinskog Fakulteta
Zagreb, Hrvatska, 17.12.1998.
Sudionica: Sopta, M.
Prilog:
Sopta, M., From Matter to Mind: In Search of the
Molecular Determinants of Humanity, pozvano
predavanje.
$
 
 
 %

organizacija:
0*	 1? 0,? Ad hoc working group on
biosafety.
'%
 
  	
 	 

ustanovama:
 $ 7  ? ; ' +
pseudorabies virusa.
URA INRA de Genetique Moleculaire et Cellulaire,
Genetique Virale, Ecole Nationale Veterinaire
d'Alfort, Maisons-Alfort, Francuska.
Gamulin, V.: Intelligent test systems: Phylogenetically
conserved proteins important for the function of
eukaryotic organisms; application for human
++)*) ! /(3  3$4$
(WTZ). Institut für Physiologische Chemie, Johannes
Gutenberg-Universitä	  3$4
Magnus, V. : Molecular tools for research on the plant
hormone (auxin) indole-3-acetic acid, United States
Department of Agriculture, Beltsville, MD, SAD.
Magnus, V.: Regulacija morfogeneze u biljaka (u okviru
teme: Strukturni i funkcionalni aspekti biološke
C	 &3(4 +3 
/  %/ /(3/ $/ 7+/
Hrvatske i Republike Slovenije.
Osmak, M. : Karakterizacija tumorskih stanica otpornih
na citostatike. Onkološki inštitut, Ljubljana,
Slovenija.
6$	 ? +3 '3 $/ ''3
glutationa i aktivnosti glutation transferaza i
uspješnosti terapije kod ginekoloških tumora.
  8   +( B !.C	 &*	
Hrvatska.
,	 -?  ( )$ (  
inhibition of recombination, Cooperative Research
Project with the International Centre for Genetic
Engineering and Biotechnology, Trst, Italija / United
 (/ -+$ 6*	 !4	
Austrija.
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Adamska, Iwona. Department of Biochemistry, Arrhenius
Laboratories for Natural Sciences, Stockholm
University, Švedska, 08.-10.06.1998.
Elena I. Ryabchikova, Ministry of Public Health of
Russian Federation, State Research Center of
Virology and Biotechnology, Research Institute of
Molecular Biology, Koltsovo, Novosibirsk, Rusija,
02.11.1998.
4	 3  / 2 !*)	 3/3	
Slovenija, 16.04.1998.
Ravnikar, Maja National Institute of Biology, Ljubljana,
Slovenija, 16.04.1998.
933	 *	 -+$ 2 '*) (
Imunology, Emory University, Atlanta, SAD, 22.-
28.10.1998.
Zechner, Ellen, Institut für Mikrobiologie, Karl Franzens
Universität, Graz, Austrija, 09.-10.12.1998.
Znanstveni skupovi u organizaciji IRB-a:
40 GODINA MOLEKULARNE BIOLOGIJE U
HRVATSKOJ. RETROSPEKTIVA I PERSPEKTIVA.
Zagreb, 25. 11. 1998.
Tema izvan programa:
	
 
 
	
NEUROCHEMISTRY OF SYNAPTIC TRANSMISSION
Voditelj teme: dr. sc. Branimir Jernej
Tel: ++385 1 4561 150, e-mail: jernej@rudjer.irb.hr
Suradnici na temi:
 	
     
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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Branimir Jernej, doktor med. znanosti, viši znanstveni suradnik
" $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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
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 0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Program rada i rezultati:
3  /         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     4
    5           
promijenjenom homeostazom serotonina (5-hidroksitriptamina, 5HT) razvijen u vlastitom laboratoriju. Opisane
  &      6  7   # 
   1(      /      
& &    8	     
da u podlozi razlika u kinetici aktivnog unosa serotonina u trombocite selekcioniranih štakora stoje razlike u
  79'  1(  :  &       
   /  9   &  
              
213
Research programme and results:
The studies of synaptic mechanisms on platelet 5HT (5-hydroxytryptamine, serotonin) model have been
continued at the experimental and clinical levels. Experimental studies were performed on the original model of
rats with constitutionally altered serotonin homeostasis, developed in our laboratory. Physiological
characteristics of platelet 5HT transporter have been investigated in Wistar rats. Results of microdialysis studies
on extracellular serotonin indicated alteration of brain 5HT transporter response to pharmacological challenge in
rats, genetically selected for extreme values of transporter kinetics. Investigations on the molecular level
demonstrated that alterations in mRNA content underlie inherited differences in 5HT uptake kinetics.
Physiological studies on platelet serotonin system on a large population of healthy volunteers have been started.
Pathophysiological aspects of the cerebrospinal fluid homeostasis in the cat have been investigated and the
effects of cerebrospinal fluid osmolality on intracranial pressure have been described.
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Research programme and results:
In the continuation of studies from 1997, the field sampling was in the permanent representative stations: Velebit
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Dugi, Molat and adjacent minor islets. The selected stations in Istra and along the Velebit Channel are typical for the
Submediterranean vegetation of the upper Adriatic with the predominating Bora storms, and others in Dalmatian
islands are representative for the Eumediterranean coasts exposed chiefly to offshore Scirocco winds. After the actual
and earlier studies, we nearly completed the phytocoenological constitution of Adriatic coastal vegetation, including
halophytes, macroalgae, and mycoflora. In the studied field stations we analysed also the local phytonymes and
zoonymes. The mycological checklist of Croatia is in elaboration, too. We prepare also the fundamental synecological
maps of the coastal phyto-indicators along the eastern Adriatic in 1:400.000, and for the coastal phyto-indicators
around the Velebit Channel the applied ecological maps of the hydrodynamical and pollution effects in 1:200,000. The
field results are also elaborated by the comparable quantitative methods of GIS (Geographic Information System).
Poticajni projekt u okviru teme:
EKOLOŠKI MODELI PROSTORNE RAZDIOBE VEGETACIJE I FITODIVERZITETA
ECOLOGICAL MODELS OF SPATIAL DISTRIBUTION OF VEGETATION AND PHYTODIVERSITY.
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Research programme:
The goal of this program is to search for functional abnormalities of genes involved in cancer development. The
application of molecular genetic methods support the idea that cancer results from the mutations of some genes
involved in cell cycle and mismatch repair of DNA. Here are some findings. In the course of haematological
disorders and lymphocyte development we deal with mechanisms and factors that regulate lymphocyte development
and study the genes involved in this process. One of the master switches in lymphocyte development seems to be the
activity of transcription factors from the IKAROS family. Ikaros genes encode proteins, which specifically bind
DNA and regulate transcription. Since in heterozygous mice for the Ikaros mutation, a loss of healthy allele results in
lymphoma development, we asked whether the reverse is true in human lymphomas. Therefore we are working on
Ikaros gene expression in human lymphocytes and cell lines derived from leukaemia and lymphoma patients.
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So far we cloned the cDNA fragment derived from one of the differentially expressed mRNA. Application of the
RACE method (rapid amplification of cDNA ends) enabled us to clone the whole cDNA. Sequence analysis of this
cDNA showed that we isolated a new mouse gene. The high homology with the human gene indicates that it might
be a gene involved in RNA splicing. Immunophenotyping studies of T- and B- cell populations in CLL, started in the
previous report period, were continued. A distinct subpopulation of the cells coexpressing T- and B- cell markers
(CD20+/CD8+) on their surfaces was detected. These cells were not seen in all case examined. This observation
deserves further clarification as it complements our previous and reported findings on important role of T-cell
population in B-cell proliferative disorder. There are some indications that Pgp correlates with beneficial therapeutic
effect, even when the drugs used are not themselves metabolically dependent on the mechanism regulated by the P-
glycoprotein. The role of opioid peptides, of related signal molecules and of the membrane metalloendopeptidase
processing the opioids (the CD10 cell surface marker) in the control of cell activity, proliferation and maturation has
been studied. Cell lines derived from different origin served as the experimental models. Since only preincubation of
neutrophils, but not of the isolated cell membranes, with methionin-enkephalin (MENK) leads to the decrease of
aminopeptidase (APN) activity, we can suppose a linked internalisation of the APN/CD13 enzyme marker and the
receptor ligand complex. The specific inhibitor of APN activity, bestatin, is much more effective upon isolated
neutrophil membranes than upon the intact cells. This speaks in favour of membrane associated APN being the major
determinant of the neutrophil APN activity. Research done at the level of gene nm23-H1 has shown that this gene
might be used as prognostic factor for invasive squamous cell carcinoma of cervix uteri. Our results clearly show
correlation between nm23-H1 expression and both, patients' survival and the stage of disease. On the other hand,
nm23-H1 as well as p53 gene are not deleted in oral benign epithelial lesions. The somatic mutation Met-Thr in
protooncogene ret was detected in some patients with medullary thyroid carcinoma, while mutation of codon 634
was detected in some patients suffering from MEN 2A syndrome. Later on, we found a strong correlation between c-
erbB3 overexpression and survival of patients suffering from colon carcinoma. We also found LOH of APC and
DCC genes in 20% and 26% of informative cases (respectively). We defined the specific molecular alterations which
were associated with hemangiopericytomas accompanied by severe hypoglycemia. The multiple genetic alterations
were found in some oncogenes and growth factors. We believe that IGF I, particularly IGF IR, could be responsible,
not only for malignant transformation, but also for hypoglycemia in some patients. In the course of differentiation of
red blood cells the effect of phosphorylation was examined. The overall level of phosphorylated proteins increased.
This may be compled with a reaction(s) which is responsible for triggering the differentiation of HD3 cells. In
research focused on PTCH gene (previously known as Gorlin syndroma gene) we found that this gene is tumour-
suppressor for ovarian fibroma. Genetic alterations of PTCH could be responsible for development of different types
of jaw cysts. The role of human papilloma viruses and other sexually transmitted diseases on cervical carcinoma
have been intensively studied, with specific emphasis on situation in Croatia. The efficacious polyvalent vaccines,
which did not generate undesirable side effects, were prepared from viral subunits in the form of a multiple
emulsion. The accuracy of the predicted model of the molecular recognition, carried out for analyses and design of
the repetitive complementary pairs of bioactive peptides, was experimentally confirmed. In a research dealing with
oxidative stress we found that 4-hydroxynonenal, a mediator of oxidative stress, can be bound to the growth factors
changing their activity and consequently cell proliferation and mitohondrial activity. The effect of growth factors
were different when cells were pre-treated with 4-hydroxynonenal. Besides direct modification of growth factors, the
changes on cellular membrane had an important role in the final effect of growth factors. The effects of ferric-
sorbitol-citrate complex (FCS) on HeLa cell growth in vitro were compared with the biological activity of one of the
major mediators of the oxygen free radicals-aldhyde 4-hydroxinonenal (HNE), to see if the effects of FCS and of
HNE resemble each other. Both FCS and HNE interfere with the basic mechanisms of the cell growth regulation
while antitumour activity of FCS resembles, but does not necessarily include iron induced lipid peroxidation. To
study the new approaches in the treatment of malignant tumours, we examined a different, newly synthesised, agents
alone or in combination with hyperthermia. We also examined several synthetic compounds which might have
nephroprotective effect against cisplatin. Our gene therapy program is achieving very good results. Complete
regression of palpable melanoma (transfected with HSVtk) was achieved. We also started with new genetic
constructs: genes p53, p21 and nm23-H1. If we suppose that the tumour appearance is a consequence of p53 gene
disffunction, then the malignant phenotype reversion could be possibly achieved by manipulating with p21 gene. In
the endocrinological part of program we found that lymphocytes of diabetic patients suffering from retinopathy
exhibit apoptosis which was successfully abrogated with met-enkephalin. Smaller number of Langerhans islets, in
the pancreas of rats with lower blood serotonine level, was seen. Some main vawe components of the somatosensory
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evoked potentials (SEPs) were significantly altered as well. The peak latency of the wave N18 was shortened, while
P24 and N27 were significantly prolonged. The distance between N18 and N27 was enhanced for 146.8 %. These
results lead to the conclusion that the level of blood serotonine participate in shaping of the main SEP components in
the rats. In collaboration with the Children’s Clinic Zagreb, the establishment of the primary epithelial cell
(keratinocyte) cultures from human skin has been started. Skin samples removed by routine circumcisions have been
used. Optimal conditions for the cultivation in selective serum-free medium have been established. Several cultures
have been stored in liquid nitrogen and subsequently successfully used for in vitro culturing.
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Research programme and results:
Mature lymphocytes arise as the result of the extensive proliferative and developmental capacity of the multipotent
hematopoietic stem cells. However the generation of the lymphoid system and the signals leading to T and B cell
development are still a matter of controversy. It has been shown that this development is a strictly regulated process
and not a simple cascade of events. At specific checkpoints lymphocytes get signals for further development
(commitment, differentiation and positive selection) or cell death by apoptosis (negative selection or death by
neglect). In the Laboratory of cellular and molecular immunology we deal with mechanisms and factors that regulate
lymphocyte development and study genes involved in this process. One of the master switches in lymphocyte
development seems to be the activity of transcription factors from the IKAROS family. Ikaros genes encode protein
synthesis, which specifically bind DNA and regulate transcription. Since in heterozygous mice for the Ikaros
mutation a loss of a healthy allele for the Ikaros gene results in lymphoma development we are interested to study
whether this is a possible mechanism for a human lymphoma development. Therefore we are working on Ikaros gene
expression in human lymphocytes and cell lines derived from leukaemia and lymphoma patients. In order to study
the activation of other genes involved in lymphocyte development we applied the DD-PCR method (differential
display by PCR) which is based on mRNA analysis from lymphocyte subpopulations at different levels of
development. We compared the mRNA from lymphocyte precursors with that from more mature thymocytes. So far
we cloned the cDNA fragment derived from one of the differentially expressed mRNA. Application of the RACE
method (rapid amplification of cDNA ends) enabled us to clone the whole cDNA. Sequence analysis of this cDNA
showed that we isolated a new mouse gene. The high homology with the human gene indicates that it might be
involved in RNA splicing.
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ispitivanjima mutacija u Gorlinovom sindromu.
Research programme and results:
Recent research in PTCH gene functions (previously known as Gorlin gene or NBCCS gene) has revealed that its
protein plays a role in a new signalling pathway (hedgehog/patched pathway). PTCH remains the only known
tumour suppressor which contributes to various multiple malformations when mutated. It is known that PTCH is
tumour suppressor for basocellular carcinoma (most frequent tumour in white population, and in Gorlin syndrome
with 90 % incidence) and for medulloblastoma (second tumour by incidence in the syndrome). Our research is
focused on sporadic tumours (ovarian fibroma) and malformations (different types of jaw cysts), the development of
which might be explained in a similar way, by two hit hypothesis. First we screened for LOH (loss of heterozygosity)
parafin slices of several tumour types related to ovarian fibroma. LOH was found in one of ten ovarian fibroma, in
one of five granulosa, and no LOH in eight fibrothecoma. Next we examined 30 fresh tissues after surgery, which
included 12 ovarian fibroma, 7 ovarian carcinoma, two fibrothecoma and 11 dermoid cysts. No fibroma showed
LOH for polymorphic markers, but we found LOH in one dermoid cyst and in one ovarian carcinome. SSCP analysis
of 6 tested exons of PTCH gene showed aberrant bands in all fibroma, in 4 carcinoma (of 7), in 2 dermoids (of 4) and
in one fibrotechome. We still have to test all remaining exons of PTCH gene, and all aberrant bands have to be
sequenced. This is necessary in order to determine mutation type and their aberrant products, and confirm the role of
PTCH in pathogenesis of particular tumour (malformation). We are successfully maintaining cell cultures of 4
ovarian fibroma and three dermoid cysts, which will be used in transfection studies. Regarding jaw cysts, we found
LOH not only in keratocysts, but also in 30 % of follicular cysts. Follicular cyst develop at the loci of the tooth
follicle, while keratocysts are not related to teeth development. Undoubtfully, PTCH plays an important role during
development. The gene is part of a signalling pathway in which many steps still are yet to be identified.
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znatniju osjetljivost na ganciklovir. Uspješnu infekciju stanica MiaPaCa-2 genom HSV-tk dokazali smo DNA-PCR
analizom. Potom smo provjeravali ekspresiju transfeciranog gena metodom RT-PCR. Dokazali smo da je HSV-tk
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upotrebom dva nova genska konstrukta: p53/p21 i nm23-H1. Ako pretpostavimo da je neki tumour posljedica
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Upotrebom genskog konstrukta nm23-H1 namjera nam je rasvijetliti mehanizam metastaziranja i eventualno
zaustaviti taj proces.
Research programme and results:
During the year 1998. we proceeded the research in the field of "suicide" (herpes simplex virus thymidine kinase
gene, HSV-tk) gene based tumour therapy. When introduced into proliferating cells, HSV-tk gene renders infected
cells sensitive to an otherwise non-toxic drug, ganciclovir. Toxic form of ganciclovir can pass from infected to
neighbouring noninfected cells (so-called bystander effect) leading to their destruction as well. Successful gene
therapy of melanoma cell line (B16BL6) was achieved. However, in the same type of experiments human pancreatic
carcinoma cells MiaPaCa-2 did not exhibit sensitivity to ganciclovir, despite of the fact that they were transfected
with HSV-tk as we have shown by DNA-PCR analysis. To clarify further the question of observed insensitivity, both
cell lines, B16BL6tk and MiaPaCa-2tk were assayed for the gene expression by the use of RT-PCR method. The
expression was observed in B16BL6tk cells but not in MiaPaCa-2tk cells, indicating in the latter case a kind of
gene/construct rearrangement and as a consequence gene disfunction. In vivo experiments with B16BL6tk cells were
conducted on C57BL6 mice. Complete regression of palpable melanoma (transfected with HSV-tk) was achieved
two weeks after intraperitoneal application of ganciclovir (twice a day, 50 mg/kg, 14 days). In vivo bystander effect
with transfected and nontransfected B16BL6 melanoma cells was shown as well. The best results were obtained
when the cells were mixed in the ratio 9:1 and 7:3 - complete tumour regression. Gene therapy experiments based on
the use of two other constructs, p53/p21 and nm23-H1 are also started. If we suppose that the tumour appearance is a
consequence of p53 gene disfunction, then the malignant phenotype reversion could be possibly achieved by
manipulating with p21 gene. By the use of nm23-H1 gene construct we intend to clarify the mechanism of tumour
metastazing and possibly abrogate this process.
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nastanku raka vrata maternice.
Research programme and results:
We found that gene nm23-H1 could be prognostic factor for invasive squamous cell carcinoma of the cervix. Our
results clearly show correlation between nm23-H1 expression and both, patients survival and disease stage. On the
other hands, nm23-H1 as well as p53 genes are not deleted in oral benign epithelial lesions. The protooncogene ret
somatic mutation Met-Thr was detected in some patients with medullary thyroid carcinoma. Mutation of codon 634
was detected in some patients suffering from MEN 2A syndrome. We found that a significant number of
adenocarcinomas express erbB3 protein and that the patients bearing colorectal tumours with expressed erbB-3
protein had a significantly short survival. We also found that LOH involves APC and DCC in 20% and 26% of
informative cases of colon cancers. We defined specific molecular alterations that were associated with
hemangiopericytomas accompanied by severe hypoglycemia. We found multiple genetic alterations in some
oncogenes, tumour-suppressor genes and growth factors. We believe that IGF I, and particularly IGF IR, could be
responsible, not only for malignant transformation but also for hypoglycemia in some patients. In the course of
differentiation of red blood cells, the effect of phosphorylation was examined. Upon induction the overall level of
phosphorylated proteins increased. The phosphorylation of cellular proteins is coupled with a reaction(s) which is
responsible for triggering the differentiation of HD3 cells. These processes are associated with an early event(s)
during the differentiation and may be connected to Ser/Thr residues. The effects of ferric-sorbitol-citrate complex
(FCS) on HeLa cell growth in vitro were compared with the biological activity of one of the major mediators of the
oxygen free radicals-aldehyde 4-hydroxinonenal (HNE), to see if the effects of FCS and of HNE resemble each
other. Both FCS and HNE interfere with the basic mechanisms of the cell growth regulation while antitumour
activity of FCS resembles, but does not necessarily include iron induced lipid peroxidation. A part of project is
devoted to human molecular genetic, particularly triplet repeat diseases. We showed that expand long PCR enables
accurate and reliable detection of CGG and CAG repeats expansion in the fragile X syndrome and Hantington’s
disease. Our results indicated that both diseases are under-diagnosed in Croatia. We also found that earlier diagnosis
by timely introduction of the selective screening should be considered for better benefit of affected families. The role
of HPV and other sexually transmitted diseases on development of cervical carcinoma has been intensively studied,
with special emphasis on situation in Croatia.
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THE ROLE OF DPC4 GENE IN PANCREATIC CARCINOMAS
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PATHOGENESIS OF CHRONIC LYMPHOCYTIC LEUKEMIA
Voditelj teme: dr. sc. Branko Vitale
Tel. ++385 1 4680 240
Suradnici na temi:
Rajko Kušec, doktor med. znanosti, viši asistent
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bolesti, tj., agresivnosti tumora i prognozom. Završena je studija ekspresije P-glikoproteina (Pgp) na tumorskim
stanicama KLL-a i korelacija ekspresije ovog biljega rezistencije na antitumorske lijekove (multidrug resistance-
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MDRa u CLL-u , vjerojatno zato što iziskuju dodatne organizacijske napore grupe suradnika. Na molekularnoj razini
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interesantno s obzirom na povezanost pojave i akumulaciju genskih mutacija sa vremenom trajanja tumorske bolesti.
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Research programme and results:
Immunophenotyping studies of T- and B- cell populations in CLL started in the previous reported period were
continued. A distinct subpopulation of cells coexpressing T- and B- cell markers (CD20+/CD8+) on their surfaces
was detected. These cells were not seen in all the cases examined. This observation deserves further clarification as it
does complements our previous reported findings on important role of T-cell population in this B-cell proliferative
disorder. The study that assessed the expression of multidrug resistance marker (MDR), P-glycoprotein on CLL
lymphocytes is finished. Of 40 patients looked at one point 11 were followed and monitored for Pgp during the
course and treatment of the disease. We found no significant correlation for the expression of Pgp protein on CLL
lymphocytes with the extent, size of the tumour load and clinical behaviour of the tumour but we could document a
significant reduction in Pgp expression for 9 patients responding to chemotherapy. In contrast, in two therapeutically
resistant cases Pgp increased parallel to the progression of the disease. Additional valuable information obtained is
that monitoring of Pgp correlates with beneficial therapeutic effect even when the drugs used are not themselves
metabolically dependent on mechanism regulated by the P-glycoprotein. It is worth noting that there are no such
prospective studies in MDR and CLL pathology in the literature. On the molecular level we started the analysis of
TP53 gene mutions in exons 4-8 for 40 CLL patients. Bearing on mind the importance of this gene for the regulation
and maintenance of the cellular genome we hope to find further answers to the questions on the regulatory
mechanisms in the biology of the tumour lymphocyte of CLL.
OPIOIDNI PEPTIDI I HEMATOPOEZA
OPIOID PEPTIDES AND HEMATOPOIESIS

    

 

Tel: ++385 1 4561 011, e-mail: boranic@rudjer.irb.hr
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Jelka Gabrilovac, doktorica kem. znanosti, viša znanstvena suradnica
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Research programme and results:
The role of opioid peptides, of related signal molecules and of the membrane metalloendopeptidase processing the
opioids (the CD10 cell surface marker) in the control of cell activity, proliferation and maturation has been studied.
Cell lines derived from human hematopoietic cells (K562 erythroleukemia, HL60 myeloid leukemia, HS5 and HS27
stromal cells, MOLT-4 thymoma), epithelial cells obtained from human skin and mouse thymoma cells R1.1 have
served as the experimental models. The effects of opioid receptor ligands and of a CD10 blocking agent thiorphan
have been explored.
Poticajni projekt u okviru teme:
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MEHANIZMI DJELOVANJA ENKEFALINA I PEPTIDOGLIKANA
MECHANISMS OF ACTIVITY OF ENKEPHALINS AND PEPTIDOGLYCANS
Voditelj teme: dr. sc. Ivo Hršak
Tel: ++385 1 4680 120, e-mail: ihrsak@rujder.irb.hr
Suradnici na temi:
Tihomir Balog, magistar biol. znanosti, asistent, znanstveni novak
Blanka Burek, doktorica med. znanosti, znanstvena suradnica (do 31.03.1998.)
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ima veze s apoptozom makrofaga. U in vitro uvjetima PGM sam, ali još više u kombinaciji s LPS-om izaziva
apoptozu peritonealnih makrofaga miševa.
Research programme and results:
The continued research of the link between the effect of methionin-enkephalin (MENK) on the function of human
neutrophils, and the activity of hydrolytic enzymes in the neutrophil membrane was studied. Since only
preincubation of neutrophils, but not of the isolated cell membranes, with MENK leads to the decrease of
aminopeptidase (APN) activity, we can suppose a linked internalisation of the APN/CD13 enzyme marker and the
receptor ligand complex. The specific inhibitor of APN activity bestatin is much more effective upon isolated
neutrophil membranes than upon the intact cell. This speaks in favour of membrane associated APN being the major
determinant of the neutrophil APN activity. We have determined the APN and NEP activity of neutrophils from
patients with adrenal gland tumours: four with feochromocytoma and eight with nonfunctional tumours of the
adrenal gland. In three of four with feochromocytoma APN and NEP were determined before, and in one after
surgical treatment. The diagnosis of each patient was confirmed by pathology and endocrinology analysis. The APN
activity of neutrophils from patients with feochromocytoma did not differ statistically from APN activity of
neutrophils from patients with nonfunctional tumours. On the contrary, NEP activity was significantly higher in
patients with feochromocytoma than in patients with nonfunctional adrenal tumours, and was in agreement with the
high enkephalin levels in their plasma. Pursuing the investigation of the mechanism of lipid peroxidation in AKR
mice in which spontaneously develops leukaemia, we have correlated some biochemical signs of leukaemia
development (the sialic acid content in the spleen and the acid phosphatase activity in the serum) with the content of
thiobarbituric acid reactive substances (products of lipid peroxidation) in the liver and thymus. It was found that with
the development of malignancy (the increase in the sialic acid content and acid phosphatase activity) the lipid
peroxidation process decreased for about 25% in both organs assayed. This might enhance the development of
leukemia. We tried to determine the possible influence of immunostimulatory bacterial peptidoglycan monomer
(PGM) on the apoptosis of macrophages. In the in vitro assays mice peritoneal macrophages were incubated with
PGM alone and/or LPS (the known apoptosis inducer). The results showed that PGM alone, but even more in
combination with LPS, induces apoptosis of peritoneal macrophages.
Poticajni projekt u okviru teme:
KARAKTERISTIKE VEZANJA ENKEFALINA ZA HUMANE NEUTROFILE I MODULACIJA
NJIHOVE FUNKCIJE
MODULATION OF IMMUNE RESPONSE BY ENKEPHALIN BINDING TO NEUTROPHILS
Nositelj projekta: mr. sc. Tihomir Balog
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CIJEPLJENJE VIRUSNIM PODJEDINICAMA
VACCINATION WITH VIRAL SUBUNITS
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kalpastatina i ujedno komplementaran peptidu-M, potvrdili su ispravnost vlastitog modela molekularnog
prepoznavanja temeljenog na kodiranju proteina na principima komplementarnosti i stacionarnosti DNK/RNK. Za
 
 
 
    
,   
   
  
 1
 
    

 
   
 
 	 , 

rizika za razvoj bolesti.
Research programme and results:
An appropriate selection of immunological active proteins, polypeptides and peptides enables the design of vaccines
which generate anti-viral immunity as well as specific response against antigens associated with tumours and
immune-mediated diseases. Surface viral glycoproteins of preserved natural composition and conformation are
prepared by solubilization of Newcastle and infectious bronchitis viruses with non-ionic detergent. Viral subunits
were administered as mono- and polyvalent vaccines. High antigenicity and protective efficacy were obtained when
subunit vaccines were prepared in the form of multiple water-in-oil-in-water emulsion. Possible application of a
synthetic pentapeptide, Met-enkephalin (Peptid-M), in therapy of autoimmune diseases was confirmed by clinical
and laboratory tests. The selective immunomodulatory effect of Peptid-M was confirmed in experiments carried out
"in vitro" using lymphocytes of patients suffering from different immune-mediated diseases. Both, these results and
an inhibitory effect of Peptide-D which is a calpastatin fragment complementary to Peptid-M, confirmed the
accuracy of the predicted model of molecular recognition. The model was designed in accordance with protein
coding based on DNA/RNA complementary and stationary principles. Rapid and very sensitive laser nephelometric
method for determinations of serum and cerebrospinal fluid proteins and computer programmes for estimation of the
risk for the disease development, were introduced and tested in order to analyse efficacy of proteins and peptides
during immune protection and therapy.
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PANKREASA
CAUSES END CONCEQUENCES OF TRANSPLANTATION ENDOCRINE
TISSUE OF PANCREAS
* (    "
Tel: ++385 1 4680 121, e-mail: hadzija@rudjer.irb.hr
Suradnici na temi:

 L4   ,

 

 #$   ,

  ,


 

    ,

 ,


 

 	


  '

&
 "
  1
Program rada i rezultati:
"1
 

   
 	  ' 
 2)/ 

 
   

 
 
 	  "    
 ,  
,   1

, .   ), , ,
 
 
  $  '
 
   ' /, 	

   
  	 ,' 

 

.
 
   

,
 $
  ,  
 '
, ,
apoptoze još uvijek nije poznat. Poznato je da su procesi u razvoju apoptoze regulirani s više gena, tj. oni koji
pozitivno reguliraju apoptozu npr: p53, c-myc  
   
	
 	 
 
H bcl-2 ili glutation.
U in vitro  . 
' 
  ,
 
 , 
	
 

     ;;> 1    
 
 
.
 
 ,  ,
 

 
 % , , 
 	
 	 
.
  
 

 ) 
 ,   , 

 
 
   &
' , 	 
biti jedan od mehanizama rezistencije tumorskih stanica na lijekove, što pokazuju i pokusi s doksorubicinom kod
	  ,
 	
 ,	
 ,    
$
 ,
 

   1
 


  3
	'
'   
  

  ",  1   

	
 

 
	  
,
' 
' 
  '  1 



 3
  )6E   
   ":!  ):;  	
.

 $
 0, ,1
' )6E  ):;   
 
 6!9E > % , , 
 ,  ,

 , ,
 


u krvi na oblik glavnih valnih komponenti SEP u štakora.
Research programme and results:
Cell death is activated by natural control processes whose function is to allow repair of low level damage to DNA
while eliminating those cells in which repair is not possible. There are two models of cell death: apoptosis and
necrosis. They differ morphologically and biochemically. Necrosis mostly come from a major cell insult such as that
caused by serious mechanical, ischemic or toxic damage. Apoptosis generally occurs as a response to much less
severe injury. Apoptosis is also involved in the development of normal and tumour cells. In spite of the intensive
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investigation about this process the molecular nature of its mechanism has not been completely elucidated. It is
known that certain genes have been proposed as positive regulator of apoptosis, p53, c-myc, or negative bcl-2 ,
glutathione redox cycle process. Apoptosis is also controling the response of tumour cells to treatment with
cytostatics. The inhibitions of apoptosis is one of the newly recognised molecular mechanisms that can be the cause
of drug resistance. Our results indicate that the apoptosis was inhibited in doxorubicin resistant cells. A smaller
number of Langerhans islets in the pancreas of the rats with lowered blood serotonine level was seen. Some main
vawe components of the somatosensory evoked potentials (SEPs) were significantly altered against control rats as
well. The peak latency of the wave N18 was shortened, while P24 and N27 were significantly prolonged. The
distance between N18 and N27 enhanced to 146.8 %. These results leads to the conclusion of marked blood
serotonine level participation in shaping of the main SEP components in the rats.
PROLIFERACIJA I DIFERENCIJACIJA NORMALNE I TUMORSKE STANICE
PROLIFERATION AND DIFFERENTIATION OF NORMAL AND TUMOR
CELL
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Research programme and results:
The regulation of the proliferation of normal and tumour cells and the approaches to tumour growth control in the
organism are studied. 4-hydroxynonenal, a mediator of oxidative stress, can be bound to the growth factors changing
their activity and consequently cell proliferation and mitohondrial activity. Effect of growth factors was different if
cells were treated with 4-hydroxynonenal before, showing that direct modification of growth factors and also
changes on cellular membrane level have important role in the final effect of growth factors. Our previous data on
antitumorous activity of Polyerga, isolated from porcine spleen were extended toward the drug efficacy if combined
with chemotherapy. Combined therapy was shown as very promising. Our standard model of experimental lung
metastases was used to determine the number of the nodules as well as the survival of treated animals. The efficacy
of particular bioactive peptides isolated from original Polyerga is under the investigation by using our standard
experimental models. Our previous experimental data about the efficacy of plant extract Isorel were extended on
bioassay investigations. The comparison of our experimental data with clinical experiences are under the
investigation. Photodynamic therapy, by using Photofrin II and the red light was effective if the tumour, transplanted
in mouse thigh, was up to 4 mm in diameter. Following the skin opening above the tumour, as well as after the
surgical removal of the bigger part of an infiltrating tumour the efficacy of photodynamic therapy increased. Current
investigations are about the effectiveness of several combined treatment, the role of macrophages infiltrating the
tumour and the application of the other light sources.
Poticajni projekt u okviru teme:
7"&2:7*16 !7))%.)4.67".75 71&62./7 87!617. 2"& 7 6#7&)2
OKSIDATIVNOG STRESA (HNE)
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novih nefroprotektivnih spojeva.
Research programme and results:
The aim of this study was to find out the best doses and the time of the drug application in order to get the highest
antitumour effect. After finding those parameters we wanted to see the influence of hyperthermia on those drugs. We
have used cisplatin, iphosphamide and VP 16 (etoposide). The best antitumour effect was achieved when cisplatin
and iphosphamide were given simultaneously with hyperthermia (43,5°C/60min.). On the other hand, the best time
for application of VP16 was 48 hours before hyperthermia. After that we used combination of two or three
therapeutic approaches, i. e. drug plus heat plus drug or drug plus drug plus heat. Combination of cisplatin plus heat
plus iphosphamide was worse than combination of cisplatin plus iphosphamide plus heat. The last schedule was
additive while the previous one was less than additive. We also examined several synthetic compounds which might
have nephroprotective effect against cisplatin. Some of them have shown some activity but not so strong. In our
further studies we shall work on two directions. First, to study much more some of those compounds that have
shown nephroprotective activity and second to continue search for new nephroprotective agents.
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A/J, AKR/J, BALB/cBkl, CBA/H, C3Hf/Bu, C57BL/Go, C57BL/6J, C57BL/6-Ly5 i RFM/Rij.
Year activity of the laboratory animal’s unit:
The total of 5190 inbred mice were bred and kept during experiments. The strains were: A/J, AKR/J, BALB/cBkl,
CBA/H, C3Hf/Bu, C57BL/Go, C57BL/6J, C57BL/6-Ly5 and RFM/Rij.
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realiziraju u Zavodu za molekularnu medicinu.
Research activities out of the continuous research programme:
Besides the investigations on the programme of continuous research activities, the studies about a possible anticancer
action of newly synthesised drugs as well as those isolated from the natural sources are permanent. The basis for
toxicological studies of those components is developing. For the purposes of the health in R. Croatia population
genetic studies and molecular genetical testing in particular familiar disease are the part of the investigation in the
Division. Besides, two projects, with the co-ordinates out of the Division, are completely performed in it. The
projects are: Tumour bank of human DNA (co-ordinated by Academician Š. Spaventi) and the Genetic of FHIT in
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Levanat, S.: Role of tumor suppressors in the development
of nevoid basal cell carcinoma syndrome and lung
cancer – a cancer genetic approach, Zentrum für Innere
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MEDICAL SUMMER SCHOOL DUBROVNIK -
ONCOLOGY/SOLID TUMORS (Course No. 2)
Dubrovnik, Hrvatska, 04.03.-08.03.1998.
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THE 1st WORLD CONGRESS ON VACCINES AND
IMMUNIZATION TOWARDS GLOBAL CONTROL OF
INFECTIOUS DISEASES
Istambul, Turska, 26.03.-30.03.1998.
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THE ANNUAL MEETING OF HELLENIC
DERMATOLOGIC AND VENEROLOGIC
ASSOCIATION WITH INTERNATIONAL
PARTICIPATION
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Significance of human papillomavirus DNA typing in men
with human papillomavirus genital infection, predavanje.
EIGHTEENTH ANNUAL MEETING OF THE
AMERICAN SOCIETY FOR LASER MEDICINE AND
SURGERY
San Diego, Kalifornija, SAD, 05.04.-07.04.1998.
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biomodulation: application of the gallium-arsenide laser in
the therapy of ulcus cruris, predavanje.
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in patients with basocellular carcinoma and NBCCS, poster.
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analysis of NBCCS region in patients with basocellular
carcinoma and NBCCS, predavanje.
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V.: Chromosome 9q deletions in NBCCS region of one
Gorlin syndrome family, predavanje.
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Significance of human papillomavirus DNA screening in
men with human papilomavirus genital infection,
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Cavtat, Hrvatska, 21.05.-23.05.1998.
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18th DANUBE SYMPOSION OF PSYCHIATRY
Zagreb, Hrvatska, 04.06.-06.06.1998.
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characteristics of SEPs in healthy Wistar rats with normal
and lowered blood 5-HT level, poster.
THE 9th “JUDEVIT JURAK” INTERNATIONAL
SYMPOSIUM ON COMPARATIVE PATHOLOGY
Zagreb, Hrvatska, 05.06.-06.06.1998.
Prilozi:
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25th SILVER JUBILEE FEBS MEETING
Copenhagen, Danska, 05.06.-10.06.1998.
Prilozi:
$ @	 @! 	 $& 	 <15
1 	  0	 $ 
J  "* 
immunohistochemical analysis of liver tissue 48 hrs after 1/3
pHx in nude mice, poster.
XVIth EUROPEAN CONGRESS OF PERINATAL
MEDICINE
Zagreb, Hrvatska, 10.06.-13.06.1998.
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Possible role of adeno-associated virus type 2 infection in
recurrent miscarriages, poster.
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human cytomegalovirus by polymerase chain reaction,
poster.
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in perinatal diagnosis, predavanje.
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Zagreb, Hrvatska, 12.06.1998.
Sudionik: Jurin, M.
Prilozi:
Jurin, M. Primijena lasera slabe snage u dijagnostici i
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ENII CONFERENCE 1998 “PATHOGENIC AND
PROTECTIVE t CELLS RESPONSES”
Ile des Embiez, Francuska, 13.06-15.06.1998.
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recruitment and functional maturation of CD4+T-cells in B-
chronic lymphocytic leukemia patients, poster.
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15TH INTERNATIONAL CONFERENCE ON HUMAN
TUMOR MARKER ONCOLOGY - CLINICAL CANCER
GENETICS AND BIOLOGICAL THERAPEUTICS
Lugano, Švicarska, 14.06.-17.06.1998.
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EUROPEAN ASSOCIATION ON CARDIOTHORACIC
ANESTHESIOLOGISTS 13th ANNUAL MEETING
Bergen, Norveška, 17.06.-20.06.1998.
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values during administration of dexamethasone in cardiac
surgery patients, poster.
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MEDICAL SUMMER SCHOOL DUBROVNIK –
SARAJEVO, (Course No. 3)
Sarajevo, Bosna i Hercegovina, 25.06.-28.06.1998.
Sudionica: Gall-Trošelj, K.:
Prilozi:
Gall-Trošelj, K.: Multiple endocrine neoplasia, predavanje.
11TH INTERNATIONAL SYMPOSIUM MOLECULAR
BIOLOGY OF HEMATOPOIESIS
Bormio, Italija, 25.06.-29.06.1998.
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Opioid peptides contribute to the control of hematopoiesis,
poster.
FIRST COMBINED INTERNATIONAL SYMPOSIUM
ON OCULAR IMMUNOLOGY AND INFLAMMATION
Amsterdam, Nizozemska, 27.06.-01.07.1998.
Sudionik: Štambuk, N.
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possible functions of peptid-D, poster.
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)15$  0* 0 !5)" 7
$/) < <!  $ - , @ -!5

( $ <)  $ $ < $  )8 
.   J 7**) "("    "
in uveitis, optic neuritis and multiple sclerosis during peptid-
M (Lupex) therapy, poster.
,*!)   @   $1  ,*!) @
$/) < !5)" 7 <!  $ -
, @ 0* 0  J $& 
approach identifies Baldwin effect during peptide
immunomodulation in optic neuritis and multiple sclerosis,
poster.
FEBS’98
Kopenhagen, Danska, 29.06-04.07.1998.
Sudionica: Grdiša, M.
Prilozi:
Grdiša, M.: Alteration of phosphotyrosine-containing
proteins during differentiation of HD3 cells, poster.
INTERNATIONAL SOCIETY FOR HEMATOLOGY
(ISH) AND EUROPEAN HAEMATOLOGY
ASSOCIATION (EHA) COMBINED HAEMATOLOGY
CONGRESS
Amsterdam, Nizozemska, 04.07.-08.07.1998.
Prilozi:
 $	  	  	 0/5! 2	
* 	 8 $	  	  +	 2!
B.: Participation of opioid peptides in the control of
hematopoiesis, predavanje.
Fidler, C.; Watkins, F.; Snowball, J.; Haynes, S.; Kušec, R.;
Shepherd, P.; Gaiger, A.; Littlewood, T.J.; Boultwood, J.;
Wainscoat, J.: Analysis of telomere length in chronic
myelogenous leukemia, poster.
CEEPUS-MEDICAL SUMMER SCHOOL OF MEDICAL
BIOCHEMISTRY
Zagreb, Hrvatska, 05.07.-15.07.1998.
)J .5-1 0	 0( 	 0 $	
 +	 - .
Prilozi:
 +J . &(# (
Gall-Trošelj, K.: Germline and somatic mutations in the
RET protooncogene by screening of sporadic MTC’s,
predavanje.
0 $J "" (
0( J $) "  ) !*""
type 1, predavanje.
- .J 6# """ ; '& "# *)
medicine today?, predavanje.
MEETING OF 15th EUROPEAN ASSOCIATION FOR
CANCER RESEARCH (EACR)
Stockholm, Švedska, 15.08.-19.08.1998.
Sudionice: Grce, M.; Kralj, M.; Levanat, S.
Prilozi:
. $	 6)" 0	  0J 6)* ((*)"
infections among Croatian women, poster.
2 	  7	  	 $ 	 $)!5
08 $J <  -6  . "#* ("
poster.
0 $	 0( 	  0J $&"*  
antitumor effect of nonsteroidal anti-inflamatory drug
indomethacin, poster.
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IUSTI EUROPEAN CONGRESS 1998 ON STDs AND
GENITAL DERMATOLOGY
Göteborg, Švedska, 04.09.-05.09.1998.
Prilozi:
 $	 2(8 +	 . $	  0J 6)*
papillomavirus DNA types in men with genital warts, poster.
FIFTH SEMINAR NEW TRENDS IN THE TREATMENT
OF ACUTE LEUKAEMIA
Dubrovnik, Hrvatska, 06.09.-09.09.1998.
Sudionik: Kušec, R.
Prilozi:
)5( +	 .& 	 $ 	 0)1
<	 0)* 7	 ,)18 	 +1 	  $	
.8 J    )" "("  !#
chromosome 16 inversion in acute myelogenous leukemia,
poster.
XIII INTERNATIONAL ROUND TABLE:
NUCLEOSIDES, NUCLEOTIDES AND THEIR
BIOLOGICAL APPLICATIONS
Montpellier, Francuska, 06.09.-10.09.1998.
Prilozi:
<5$ 	 .1 $	 @5-( 	 $" $J
The novel N-(2,3-epoxypropyl) and N-(3-amino-2-
hydroxypropyl) derivatives of purine and pyrimidine bases:
synthesis and antitumor activity, poster.
34th ANNUAL MEETING OF THE EASD
Barcelona, Španjolska, 08.12.-12.12.1998.
Prilozi:

! -	  	 8 @	 . @	 
!
=	 !" @	 01 	  0J -& Q("" 
role of the insulin-like growth factor I receptor in malignant
hemangiopericytomas, poster.
8th INTERNATIONAL CHILD NEUROLOGY
CONGRESS
Ljubljana, Slovenija, 13.09.-17.09.1998.
)J 6* 
Prilozi:
6* 	 1 7	  0J  #""  &
fragile X syndrome in an at risk pediatric population in
Croatia, poster.
.A7,+7 -0 6<@-076 7A0$7
<
8 -( 6" 34KL59KKL3LLM
)J .1 $	  0	 , @
Prilozi:
Grdiša, M.: Influence of cAMP on events during erythroid
differentiation, poster.
2( @	 . $	 E 	 , @J
Protective effect of sialic acid in fructose induced human
lens protein modification, poster.
 0J 7") ;  '&    *#  *
tumors, pozvano predavanje.
, @	 <8 $.; Gavella, M.; Ljubenkov, I.; Eckert-
$" <J     "5&*()* H77I 
6-bromo-deoxy-L-ascorbic acid on some biochemical and
functional parameters, poster.
LIFE SCIENCES CONFERENCE 1998
Gozd Martuljek, Slovenija, 19.09.-24.09.1998.
Sudionica: Levanat, S.:
Prilozi:
Levanat, S.: Tumor suppressor in cancer and development,
predavanje
ADVANCES IN SYSTEMS, SIGNALS, CONTROL AND
COMPUTERS
)! +)/   9KKL59MKL3LLM
Sudionik: Štambuk, N.
Prilozi:
,*!)  '&  $1  $  @"
A.: Decision tree analysis of Cathepsin D prognostic
parameter in laryngeal carcinoma, predavanje.
,*!)  $1   @ -!5
( $
,*!) @ <!  $ - , @ $)15
$    )  !5)" 7
$/) < $ < ,*!)  0* 0
.  <)  $ $   J $&
learning approach defines immune response during met-
enkephalin immunotherapy inmultiple sclerosis and optic
neuritis, predavanje.
Štambuk, N.: On the complementary and stationary
properties of DNA, RNA and protein coding, predavanje.
,*!)  .  $" $ C) - 
 $   J *( &5"( *&
for the analysis and design of repetitive and bioactive protein
motifs, predavanje.
HUMAN GENETICS CONFERENCE
 *8 KN3K53K3K3LLM
)J 0 $
Prilozi:
0 $ @"  ?& EJ *( *")*
of allelic dopamine D2 receptor gene (DRD2) expression in
cultured lymphocytes from blood samples, poster.
3.KONGRES HRVATSKOG PEDIJATRIJSKOG
DRUŠTVA
Slavonski Brod, Hrvatska, 07.10.-10.10.1998.
Sudionik: Štambuk, N.
Prilozi:
$)15$  ,*!)   @ @
   )  0* 0 ,*!) @
!5)" 7 $/) < <!  $ -
, @ -!5
( $ <)  $ $ <
$  $1  )8  .   J
Imunološki odgovor i efekti interferona u terapiji multiple
"  (8 )" (
1st INTERNATIONAL CONFERENCE ON SIGNAL
TRANSDUCTION
Cavtat, Hrvatska, 08.10.-12.10.1998.
Sudionici:
 	  7	 .5-1 0	 . $	 6/
$	 6)" 0	 0( 	 0 $	 0 $	
2 	  +	  0	  	 ,*!) 	
-)5.&* 7
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Prilozi:
 	 0) -	 = 	 &) <+J
Modulation of the effects of TGFβ-1 on human carcinoma
cells in vitro by HNE mediated oxidative stress: involvement
of the c-fos gene, poster.
 7	 2 	 ,)* $	 "5+)!1 	
 0J $) #""  &&G(&
pathway in patients with familial nevoid basal cell carcinoma
syndrome, poster.
. $	 6)" 0	  0J @   (B:
expression and apoptosis, poster.
Grdiša, M.: Role of Ser/Thr phosphorylation in the
regulation of erythroid differentiation, poster.
08 @	 . 7	 6/ $	 E/ 	 $#"
D.; Ban, J: Induction of apoptotic DNA fragmentation and
cell death in human promyelocytic leukemia cells by
bpV(phen), poster.
0( 	 <1 	 ?8 =	 ( ,	
 0	 ( <J Q(""  !5: ( 
colorectal adenocarcinoma: correlation with poor survival,
poster.
0 $	 %"& $	 6/ $	  +	 
K.: The role of myc and ras oncogene in pancreatic beta-cell
cancerogenesis, poster.
0 $	 0( 	 ( ,	  0J
Nonsteroidal anti-inflamatory drug indomethacin induces
overexpression of c-myc and p53 genes in CaCo-2 cells,
poster.
2 	  7	  0	 ,)* $	 $
0	 0)!508 $J -& <  &&G(&
pathway in the nevoid basal cell carcinoma syndrome or
Gorlin syndrome, poster.
 	 . 7	 0( 	  0	 
J.: Drug resistance to ganciclovir observed in HSVtk/GCV
gene therapy treatment of pancreatic cancer, poster.
.5-1 0	  +	  0J "  05"
mutation in medullary thyroid carcinoma, poster.
,*!) 	  	 @5-( 	 0 	
= 	 0 	  @	 C) 	
!5 D	 .5@& @	 0( 	 -!5

( $	 $ <	 C) -J (5 5 $)
defining and immunological functions, poster.
Štambuk, N.: Complementary and stationary DNA, RNA
and protein coding, poster.
-)5.&* 7	 ) +	 @ 	 0)1 <J
Parathyroid hormone-related peptide (PTHrP), a nucleolar-
targeting-signal (NTS) molecule expression in malignant
hematopoietic tumours, poster.
MEDICAL SUMMER SCHOOL DUBROVNIK 4 -
MOLECULAR MEDICINE – SIGNAL TRANSDUCTION
(Course No. 4)
Dubrovnik, Hrvatska, 09.10.-15.10.1998.
Sudionici:
 	 .5-1 0	 . $	 .1 $	
0( 	 0 $	 2 	  0	 
	 - .
Prilozi:
 J AQ """   '& *)
predavanje.
Gall-Trošelj, K.: Methods in molecular oncology,
predavanje.
Grce, M.: PCR in diagnostics – Molecular diagnostics of
human viruses, predavanje.
Grce, M.: Human papillomaviruses, predavanje.
Grdiša, M.: Molecular and biochemical events during
differentiation, predavanje.
0( J $" "!# ; *  
colorectal cancer, predavanje.
0 $J O7 P *   "" (
Levanat, S.: Molecular basis of Gorlin syndrome,
predavanje.
 0J *9:563 ;  (# ' )* *
predavanje.
Slade, N.: Gene therapy, predavanje.
Slade, N.: Gene therapy of monogenic diseases, predavanje.
- .J #"  "" ;  *   &(#
predavanje.
- .J 7)  *&" ; <  <?2
predavanje
OSMI ZNANSTVENI SASTANAK BOLESTI DOJKE
Zagreb, Hrvatska, 15.10.1998.
)J  +	  0
Prilozi:
 +J ." 8 !&   
predavanje.
 0J .   (
DRUGI HRVATSKI KONGRES IZ HUMANE GENETIKE
Zagreb, Hrvatska, 21.10.-24.10.1998.
)J  7	 .5-1 0	 6* 	
0( 	 2 	  +	  0	 
	 - .
Prilozi:
 7	 2 	 ,)* $	 "5+)!1 	
 0J ." #""     ("
with familial nevoid basal cell carcinoma syndrome, poster.
2 	  7	  	 ,)* $	 $ 	
$)!508 $ J <  -6  ' )* ")((""
in cancer and development, predavanje.
.5-1 0	  +	 0)" 	  0J
Molecular genetics of medullary thyroid carcinoma,
predavanje.
 	  0	  +J *  *
 6(" "*(Q )" ) "* 8)
melanoma, predavanje.
6* 	 1 7	  0J  #""  
fragile X syndrome in an at risk Croatian pediatric
population, predavanje.
6* 	 @1 +	 + 	 ,( 7	 $
	 < $	 50 	  0J . (
analysis by expand long PCR – results of two years
molecular diagnosis of Hintington’s disease in Croatia,
poster.
0( 	 0( 6	 ! 	  0J
Molecular genetics of neurofibromatosis type 1, predavanje.
 0J ) )*5")((""  *9:563 ; 
potential new genetical marker, pozvano predavanje.
- .	 6* 	 1 7	  0J
Cystic fibrosis mutation screening program for croatian
population, predavanje.
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DRUGI HRVATSKI KONGRES GINEKOLOGA I
A--7
<
Dubrovnik, Hrvatska, 11.11.-14.11.1998.
Sudionica: Grce, M.
Prilozi:
. $	 6)" 0	  0J   #(  
human papillomavirus by polymerase chain reaction,
predavanje.
2()1 	 .)!1 .	 5  2	 0 	
+ 2+	 @)"5* 	  0	 .
M.: HPV u obriscima vrata maternice kod adolescentne
(() /  ()8) ! (
3RD ANNUAL MEETING OF HUNGARIAN STD
SOCIETY AND 4TH ALPE-ADRIA-DANUBE
SEXUALLY TRANSMITTED DISEASES WORKSHOP
REGION
)(" $" 393353>333LLM
Prilozi:
 $	 2(8 +	 . $	 "5+)!1 	
 0J 6)* ((*)"  #("  * '&
condyloma acuminata, predavanje.
6th MEETING OF THE EUROPEAN WORKING GROUP
ON HUMAN GENE TRANSFER AND THERAPY
Jerusalem, Izrael, 21.11.-24.11.1998.
Sudionica: Slade, N.
Prilozi:
 	  0	  +J ?)     !#
stander effect in suicide gene therapy for the treatment of
murine melanoma, poster.
THE INTERNATIONAL CONGRESS ON
MALFORMATIONS AND RARE TUMORS OF THE
HEAD AND NECK
Zagreb, Hrvatska, 24.11.-27.11.1998.
)J 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Grdiša, M.: Uloga fosforilacije Ser/Thr u regulaciji
eritroidne diferencijacije, poster.
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cell death in human promyelocytic leukemia cells by
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Gabrilovac, J.; Antica, M. Ligation of low-density CD3
molecules on R1.1 cells leads to modulation of Fas-receptor
(CD95), poster.
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Parathyroid hormone-related peptide (PTHrP), a nucleolar-
targeting-signal (NTS) molecule expression in malignant
hematopoietic tumours, poster.
SEMINAR IN CELL CULTURES
Ljubljana, Slovenija, 25.11.1998.
Sudionica: Antica, M.
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CEEPUS – SUMMER SCHOOL OF MEDICAL
BICHEMISTRY
Zagreb, 05.07.-15.07.1998.
1st INTERNATIONAL CONFERENCE ON SIGNAL
TRANSDUCTION
Cavtat, 08.10.-12.10.1998.
MEDICAL SUMMER SCHOOL DUBROVNIK 4 -
MOLECULAR MEDICINE – SIGNAL TRANSDUCTION
(Course No. 4)
Dubrovnik, 09.10.-15.10.1998.
EFFECTOR FUNCTIONS OF IMMUNE CELL, JOHN
HUMPHREY COURSE
Dubrovnik, 11.10.-14.10.1998.
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1998 Godišnji sastanak, Zagreb, 11.12.1998.
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Tema izvan programa:
NEUROFARMAKOLOGIJA GABA I 5-HT SUSTAVA
NEUROPHARMACOLOGY OF GABA AND 5-HT SYSTEM
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Autoradiografskom metodom pokazana je u mozgu štakora promjena brzine sinteze serotonina (5-HT) nakon
primjene 3,4-metilen-dioksi-metil amfetamina (MDMA) i dezipramina. MDMA primijenjen kroz 2 dana (2 x dnevno
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Research programme and results:
The research is focused on the investigation of the mechanism of action of neuropsychoactive drugs, primarily
those acting via GABA and 5-HT neurotransmitter system, on the elucidation of the fundamental facts about
the function of GABAergic and serotoninergic neurones and their interaction with the endocrine system, and
on the elucidation of the ethiopathogenesis of psychiatric disorders and pathophysiology of stress.
The interaction of several selected compounds with the binding of the cage convulsant t-3H-
butylbicycloorthobenzoate (3H-TBOB) to membranes isolated from human embryonic kidney (HEK) 293 cells
stably transfected with α1β2γ2s subtype of GABAA receptors was studied. Scatchard analysis of binding data
revealed the existence of a single type of binding site for 3H-TBOB. While the affinity of these sites for the
radioligand was similar to that in the brain, their number exceeded that in the brain. GABA, barbiturate
thiopental, convulsants and the neurosteroid dehydroepiandrosterone sulfate displaced the binding of 3H-TBOB
to this recombinant receptor with a potency that mainly corresponded to that observed for the inhibition of the
binding of cage convulsants to the native receptors or to transiently transfected HEK 293 cells. Besides showing
the effect of neurosteroid dehydroepiandrosterone sulfate on recombinant GABAA receptors, the results
demonstrate that membranes isolated from HEK 293 cells stably transfected with α1β2γ2s subunits might be a
good model for the investigation of the mechanism of action of drugs at the GABAA receptors.
Cold swim stress (10 min; 18-19 0 C) enhanced significantly the threshold doses of convulsants (given to mice
by a constant i.v. infusion) necessary to produce the onset of different convulsive signs. The observed
anticonvulsive effect of stress, which we were unable to counteract, was obvious following administration of
GABA-related and GABA-unrelated convulsants. The effect was partly due to an increased locomotor activity
(swimming), and partly to a lower ambient temperature.
It was shown by autoradiography that treatment with 3,4-methylene-dioksymethamphetamine (MDMA) and
desipramine affects the rate of serotonin (5-HT) synthesis, in discrete regions of the rat brain. MDMA administered
for 2 days (5 mg/kg twice a day) increased, whereas the same drug given analogously for 4 days, reduced 5-HT
synthesis rate in the rat brain. Differences in 5-HT synthesis rate after acute and prolonged desipramine (10 mg/kg)
treatment were found in various rat brain regions.
Ii was shown that schizophrenic patients with increased platelet 5-HT concentrations had more frequent abnormal
escape of plasma cortisol suppression after dexamethasone suppression test (DST). No significant association between
DST and intermittent, intermittent-chronic and chronic time course of schizophrenia was found. It was demonstrated
that elevated platelet 5-HT concentrations, but not increased plasma cortisol levels, observed in Croatian combat
exposed veterans with posttraumatic stress disorder (PTSD), are related to some clinical symptoms of PTSD.
It was found that Croatian combat veterans with PTSD, and combat veterans who survived the capture in Serbian
concentration camps and developed PTSD, had an abnormal hypothalamic-pituitary-adrenal axis response to DST.
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Research programme:
The general scope of the program is a better knowledge of the Adriatic Sea taking into account the economical
demands of the Republic of Croatia and environmental protection. A prerequisite for the determination of the
state and trends in changes conditioned by natural and anthropogenic factors is the knowledge of basic
interrelationships and processes in ecosystems and marine organisms. Therefore, complex field and laboratory
researches are planned focussed on the: a) determination of physical, chemical and biological characteristics of
the Adriatic Sea and its particular areas; b) fundamental study and monitoring of the pelagic ecosystem
dynamics, particularly in the northern Adriatic; c) basic studies of benthic ecosystems and biodiversity
determination; d) interdependence of pelagic and benthic ecosystems with special regard to "sea blooming"; e)
study of pollutants and activity mechanisms at DNA, enzyme and other biochemical characteristics organism
levels; f) biochemical and physiological research of marine organisms and development of methods for the
determination of toxicological stress; g) study of osmolyte and toxic metals transport in marine organisms; h)
efforts in an acceptable management and protection of Adriatic selected areas and organisms; i) education in
marine sciences.
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BIOLOGICAL DIVERSITY OF SELECTED ADRIATIC SEA AREAS
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. Ustanovljene su sezonske varijacije

 
% = 
	 	 
 	
  	 		

=
	 
 %	 CD	  

     	 	

 	 
 & 

  
	 " ,& 
 " Littorina neritoides raznolikost
		 	   
 
 
	
  
	%
 
	&  	  	

	
	 
 *	
 
& 	  	   	 	
 	 Balanus
amphitrite 
	 		
 
  
 
    	
 
	 		 	
	
 
	 @
  

 	" 
 	
% 	
  

 
Jadransko more novih vrsta. Nastavilo se i revizijom nekih taksona školjkaša i rakova. Zbirka Centra za
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Research programme and results:
Benthic research was undertaken at the Adriatic Sea offshore islands of Biševo, Brusnik, Jabuka, Lastovo, Mljet,
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were free from any influence of pollution but they were fairly diverse regarding the substrate, bottom inclination
and exposure to sea dynamics, i.e. currents and waves generated by winds. At fully exposed sites, the community
of supralittoral rocks reached several metres in height, and the mediolittoral zone ranged between 0.5 and 1
metre, depending on microrelief features. At all cliff stations, sublittoral communities were characterised by the
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coralligene biocoenosis, in its typical and/or praecoralligenous aspect. Gentle sloping areas in this part of the
Adriatic Sea were characterised by dense meadows of eelgrass Posidonia oceanica. Special attention was paid to
benthic bionomy of Brusnik and Jabuka islets, both of volcanic origin. Differences in their geomorphology and
dynamic oceanographical conditions are substantially reflected in diversity, distribution and zonation of benthic
communities. It is an interesting fact that, in comparison to the most east Adriatic islands previously surveyed,
the offshore islands studied within present research were poor in well developed Eunicella populations, and
lacked in Alcyonaria. Because of unique geomorphological features and great (and virgin) biotic diversity, an
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locality Struga at the Lastovo Island is suggested.
In the "Mljet" National Park, in contrast to a rich coastal biota, grab surveys at sandy bottom suggested low
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the "Kornati" National Park, indicated a low total abundance and a high proportion of Nematodes and
Copepodes. In a Marine Lake Mir located on Dugi otok (Island), an expressive dominance of copepods, a low
diversity of nematodes, and great variations in taxocene local distribution were noted.
In monitoring the sediment living meiofauna offshore in the North Adriatic, normal ranges in community
structure were established, except in November 1998 at station SJ-103 when the composition of meiofauna
suggested a slight environmental disturbance. Successful recruitments of bivalves in offshore communities
perhaps were due to the absence of predators and food and space competitors that were depressed in an anoxic
event some years ago. Nevertheless, along the west Istrian coast, rocks hammered for stone shellfish
(Lithophaga lithophaga) exploitation five to ten years ago retained a devastated appearance thus showing a very
slow reinstallation of an autochthonous seaweed biocoenosis. Around Malinska (Krk Island) further advance of
the tropical alga Caulerpa taxifolia was recorded. Now the invader is covering about 1.5 ha of sea bottom. Its
vegetative period began in June and during the year algal biomass varied from 6-325 g d.w. per square metre.
Seasonal variations in epibiontic meiofauna were noted. In selected shellfish reproduction periods were
established.
Application of the X-ray diffraction method in mollusc taxonomic studies showed the differences in the shell
mineral composition of land, freshwater and marine gastropods. In the periwinkle Littorina neritoides, however,
no variability in shell structure could be proved regarding geographic range, substrate quality and age classes in
populations analysed. On the contrary, differences in shell composition of the barnacle Balanus amphitrite were
noted when comparing natural populations and those settled on ship hulls treated by antifouling paints. During
standard taxonomic studies of benthic macrofauna, some species new to the Adriatic Sea were noted. Efforts to
revise some shellfish and crustacean high taxa were continued. The Centre for Marine Research collection was
enriched with about 300 animal lots, algal and seagrasses exiccata.
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TVARI U EKOSUSTAVU SJEVERNOG JADRANA S POSEBNIM
OSVRTOM NA EUTROFIKACIJU I "CVJETANJE MORA"
MECHANISM OF LONG-TERM CHANGES IN THE ORGANIC MATTER
CYCLE OF THE NORTHERN ADRIATIC ECOSYSTEM, WITH SPECIAL
REFERENCE TO EUTROPHICATION AND MUCILAGE EVENTS
Voditelj teme: dr. sc. Danilo Degobbis
Tel: ++385 52 811 544 /44, e-mail: degobbis@cim.irb.hr
Suradnici na temi:
Danilo Degobbis, doktor kem. znanosti, viši znanstveni suradnik
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Program rada i rezultati:
   
	
 	
   	
 	" 
	 	 

 	
 	 
" 
 
	 	 
 
 

 		 .	

 	$& 
  

 	
 	 "
 		
 .	
  $  	

 
  
 @   
	 

 	    	
 	 

 	 	
%& 
  
 	
 	 " 
  
 
 .	  ( 
	($ *  
 
	" 		  
 
   
	
 	
  
 	
 	  
se model upotpunjavati s nizovima podataka za fitoplanktonsku zajednicu, te provjeravati i nadograditi na
temelju dodatnih podataka, koji se sakupljaju u okviru raznih projekata.
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U ovim je uvjetima biomasa i aktivnost planktona bila minimalna a prozirnost mora izuzetno visoka uz
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sjevernog Jadrana i Chesapeake Bay (Maryland, SAD).
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Research programme and results:
The knowledge of long-term change mechanisms for the main processes of the organic matter cycle is essential
to predict possible fluctuations of biological resources (e.g. fish stocks), and to estimate the relative importance
of natural (primarily climatic) vs. anthropogenic influence on the northern Adriatic ecosystem. Particularly, it is
important to establish eutrophication trends, and show if this process plays significant roles in unusual
phenomena that occur in the Adriatic Sea (e.g. the mucilages).
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Statistical models of long-term changes in the northern Adriatic ecosystem have been elaborated from historical
data series. These models, and related working hypotheses, will be further verified by new data that will be
collected in the framework of this and other researches.
During 1998 several cruises have been performed in the northern Adriatic in the framework of the National
Adriatic Project and other minor projects, including at the stations for which historical data series are available.
Data have indicated that the winter 1997/1998 was warmer than usual. Moreover, during late spring and summer
a marked intrusion of central Adriatic waters occurred in the layer 10-30 m, very probably as a consequence of
increased Ionian water ingressions in the Adriatic, indicated by oceanographic and zooplankton measurements in
the central and southern Adriatic. In these conditions, the plankton activity in the northern Adriatic was reduced,
and the sea transparency was unusually high. Furthermore, this intrusion was probably responsible for the
dispersion and export of organic macroaggregates, formed during a bloom of the dinoflagellate Noctiluca
scintillans. The bottom oxygen saturation varied around the average until September. During the fall, however,
values near the “critical” limit (30%) were measured in central regions of the northern Adriatic. Fortunately,
vertical mixing during late November renewed the bottom water layer, and no anoxia conditions were observed
over larger areas.
In May and October 1998 Blooms of the diatom Chaetoceros radians occurred in spring 1998. Blooms of this
species are recurrent since 1988, when the first mucilage event was noticed after more than 50 years. Related to
this, a preliminary analysis of a historical data set (1972-1997) suggests that significant composition changes
occurred within the northern Adriatic phytoplankton community between the 70s and the 80s.
An analysis of long-term changes (1966-1992) of surface heat, water and buoyancy fluxes in the northern
Adriatic confirmed the assumption that the air-sea fluxes are highly variable over the area. A related preliminary
research has shown that the geostrophic circulation pattern in the northern Adriatic is significantly variable on a
long-term scale. Further analyses are needed to clarify the mechanisms of such variability.
Finally, efforts have been made to compare the mechanisms of long-term changes in the ecosystems of the
northern Adriatic and Chesapeake Bay (Maryland, SAD).
PROCESI STVARANJA I PRETVORBE ORGANSKE TVARI U
EKOSUSTAVU JADRANSKOG MORA S POSEBNIM OSVRTOM NA
EUTROFIKACIJU I "CVJETANJE MORA"
PRODUCTION AND TRANSFORMATION PROCESSES OF ORGANIC
MATTER IN THE NORTHERN ADRIATIC ECOSYSTEM, WITH SPECIAL
REFERENCE TO EUTROPHICATION AND MUCILAGE EVENTS
Voditelj teme: dr. sc. Nenad Smodlaka
Tel: ++385 52 830 401, e-mail: smodlaka@cim.irb.hr
Suradnici na temi:
Dragica Fuks, doktorica biol. znanosti, viša asistentica
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Program rada i rezultati:
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fitoplanktonskih organizama. Kod toga je bitna uloga zajednica mikrobne petlje u iskorištavanju otopljenih

	 
 *  
  
 
  %

& 	
   	

organske tvari kroz osnovne karike hranidbenog lanca provjerilo bi se da li su dosadašnje procjene primarne
proizvodnje organske tvari u Jadranu pouzdane.
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sjevernog Jadrana i Chesapeake Bay (Maryland, SAD), s posebnim osvrtom na procese primarne proizvodnje.
Research programme and results:
The knowledge of mechanisms and processes of the organic matter cycle is essential for a reliable evaluation of
fish and other commercial marine organisms standing stocks, which represents the basis for their rational
exploitation. This is of particular importance for the Adriatic since it is possible that a significant part of primary
production becomes inaccessible for the highest links of the food chain, primarily during intensive blooms,
and/or increased phytoplankton excretion. The role of the microbial loop community using dissolved organic
compounds is of high importance. On the basis of the most recent knowledge about the role of phytoplankton
excretion, microbial loop and transport of the organic matter through the plankton food web the reliability of the
existing estimates for the Adriatic primary productivity would be proved.
In 1998 the research has been focussed on the relationships within the microbial loop and the lipid biomarker
compositions of the particulate matter, particularly with the aim to study aggregation processes of organic
material. During spring the macroaggregate production has been enhanced and similar for the early phases of a
mucilage event. Fortunately, the aggregation processes were interrupted in the late spring by a marked intrusion
of central Adriatic water masses. While heterotrophic bacteria were the main food source for nanoflagellates
during spring, the relative contribution of cyanobacteria in the picoplankton populations were lower than usual,
and markedly lower than 1991 during the initial phase of the mucilage event. During summer 1998 the
nanoflagellate growth was not so effectively limited by grazing (probably due to ciliate predation) as in 1997
during the mucilage event. However, in 1998 the bacterial production rates were “normally” correlated with
phytoplankton production rates and temperature. A research on the relations among TEP production and changes
in the phytoplankton and microheterotrophic communities was initiated. Lipid biomarker concentrations in the
particular matter and mucilaginous aggregates in summer 1998 were 3-5 times lower than in 1997, when the
ratios of unsaturated and saturated fatty acids were much lower, independently on chlorophyll a. This indicated
that in 1997 a significant accumulation of various particulate components from algae, detritus and
microzooplankton occurred in comparison to the summer 1998. Remarkably, in spring 1998, prior the enlarged
intrusion of central Adriatic waters, detrital accumulation was observed in some areas. A study of the qualitative
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composition of particles of various dimensions has started with the aim to prove hypotheses on the aggregation
mechanisms.
Finally, efforts have been made to compare the mechanisms of seasonal changes in the ecosystems of the
northern Adriatic and Chesapeake Bay (Maryland, SAD), with particular reference to primary production
processes.
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Research programme and results:
This research theme is founded on the methodological tripod consisting of theory, experiment and computer
simulations. The empirical part includes in situ data collection and remotely sensed data, while computer
simulations comprise implementation and use of nonlinear, three-dimensional hydro- and thermodynamic
models.
The research is organised in several separately defined, but related tasks including: study of relation between the
northern Adriatic riverine discharges and wind, application of remotely sensed sea surface temperature and
reflectance fields in research of the Adriatic oceanographic features, use of mathematical models and altimetry
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data in marginal seas dynamics studies, and empirical and modelling studies of seasonal and shorter-period
variability motions in the northern Adriatic.
Within the second-year framework we continued the work on application of satellite altimetry data in research
and modelling of coastal sea tidal dynamics, as well as processing and analysis of the AVHRR (Advanced Very
High Resolution Radiometer) data with a view to determine the sea surface temperature. Within the
mathematical modelling segment a new, finer finite element grid is implemented in order to improve the model
(Quoddy) to empirical data comparisons (tidal currents and sea level). The Adriatic Sea response to 7 major
harmonics (K2, S2, M2, N2, K1, P1 and O1) forced at Otranto has been simulated. Within the seasonal and sub-
seasonal variability research block monthly dynamic height fields (surface to 30m) were calculated for the
northern Adriatic. The research on transport of mass in a stochastic velocity field continued; the relation between
Gaussian white noise and classical diffusion was addressed in particular.
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Research programme and results:
Scientific work has been focused on investigations of mechanisms of interaction of living cells and pollutants on
the molecular and cellular levels, as well as on the genotoxic risk assessment in the marine environment. Special
emphasis were devoted to inductions of genes included in DNA repair, programmed cell death and genotoxin
activation. We have continued to study the induction of Hsp70 as a biomarker of pollution, chaperone 14-3-3 and
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aidB-like gene (SOS-repair) induction in marine invertebrates. After isolation and cloning of ser/thre kinase from
the sponge Geodia cydonium, the recombinant protein and its policlonal antibodies were produced in order to
immunoprecipitate the native kinase from sponges living in different pollutional loads. Further investigations on
short-term bacterial testing of genotoxicity and toxicity were performed, as well as on DNA integrity analysis
with the newly developed FAST MICROMETHOD (Rovinj and Mainz laboratories).
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Research programme and results:
Blood chemistry constituents were analysed in the blood of farmed sea bass and seasonal variations were
observed in total protein and lipids whereas glucose was the most constant parameter and no significant
variations were observed. Selective inactivation of AAT isoenzymes from grey mullet was tested by using
chymotrypsin and subtilisin. Chymotrypsin was completely inactivated cytosolic AAT while living mitochondria
isoenzymes unaffected. Subtilisin did not show enough specificity. The embryotoxic effect of cadmium was
tested by exposure of unfertilised eggs and other developmental phases following the embryonal development of
the sea urchin Sphaerechinus granularis. In the range of 0.6 to 30 mg 1-1, behind the morphological changes, the
synthesis of DNA and echinochrome were also proportionally delayed. The lysosomal membrane stability and
metallothionein production in the digestive gland of mussels Mytilus galloprovincialis were used as biomarkers
for detection of biological effects of pollutants in biomonitoring programme "Jadran". No differences were found
between the content of metallothionein in digestive glands of mussels from polluted and non-polluted area, while
the stability of the lysosomal membrane was significantly decreased.
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Research programme and results:
The ecophysiological mechanisms of the biologically active ions and trace metal transport in the function of the
environmentally induced factors were studied in the marine organisms. Osmoregulatory ability and Na,K-
ATPase activity in gills and epipodites were examined following transfer of the lobster Homarus gammarus
from seawater to dilute seawater (20 psu). The lobster behaves as an osmoconformer in seawater and a poor
hyperosmoregulator when equilibrated in dilute seawater, where haemolymph was maintained 154 mOsmol/l
above that of medium. Enzyme specific activities of homogenate and membrane vesicle fractions isolated from
DSW pleurobranchia were 1.4 fold higher than those of SW acclimated animals. Short-circuit current of the
hemiepipodite isolated from lobsters acclimated to DSW and mounted in a micro-Ussing chamber was -232 µA
cm-2 (negative charge flow driven from apical to basolateral side of preparation) and conductance was 65 mS cm-
2
, a value characteristic of a leaky epithelium. Half-maximal inhibition of current by specific Na,K-ATPase
inhibitor ouabain occurs at 78 mM, and 1 mM ouabain inhibits 70 per cent of current in Na,K-ATPase related
transport in epipodites. The results provide, for the first time physiological evidence, that besides
trichobranchiate gills, epipodites have an osmoregulatory role in the lobsters. The strongest increase in Na,K-
ATPase activity occurred in the first few hours after hyposmotic stress and were in correlation with expression of
alpha-subunit of the enzyme.
The change in copper content in wintertime related to drops in protein and copper haemolymph concentration of
the Carcinus winter population when their activities and food intake are significantly decreased.
The concentration of Cs-137 was measured in selected organisms, seawater and sediment in the northern
Adriatic Sea. At the locations that were influenced by Po River effluents, the Cs-137 concentration was
increased in seawater samples, organisms and sediments.
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1. Utjecaj gospodarskih djelatnosti na priobalno more Hrvatske:
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2. Gospodarenje biološkim dobrima i zaštita biološke raznolikosti:
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− izuzetno visoke plime i plavljenje obale.
4. Razvoj tehnologija i instrumenata neophodnih za monitoring, korištenje i zaštitu Jadranskog mora.
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Research activities out of the continuous research programme:
Project "Adriatic" builds on currently existing national monitoring and data collection activities, as well as
international activities in which Croatian institutions participate. The scope of the Project is to be determined
primarily by the specific requirements for solution of constraints identified as hampering the sustainable
development of the Croatian Adriatic region, although it should also deal with issues of regional and global
significance whenever they form part of Croatia's international obligations (e.g., issues relevant to Barcelona,
biodiversity or climate change conventions). The results of the Project were expected to be of immediate
practical value for policy-makers and managers. In this context, monitoring of trends in the environmental
changes, and monitoring of compliance with national legislative acts, were to be treated as high priorities. The
Project was also expected to provide information needed for improvement of national legislation related to the
protection of the marine environment.
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The Project is devided into four parts through wich particular environmental probems are observed.
1. Impact of anthropogenic activities on the Croatian coastal sea:
− pollutant loads from land-based sources (LBS) and through air;
− sanitary quality of beaches;
− sanitary quality of shellfish culture areas;
− effects of the excessive eutrophication;
− the level and the influence of pollution in selected areas ("hot spots");
− the mutual impact of fish mariculture and environment.
2. Management of biological resources and protection of biodiversity:
− degradation of ecologically and economically important areas;
− reduction of biological resources of commercially important species;
− protection of biodiversity.
3. Unusual phenomena threatening human health, tourism and fisheries:
− natural phenomena of unusual intensity;
− toxic phytoplankton species and undesirable blooms;
− introduction and excessive reproduction of exotic species;
− extreme high tides and coastal flooding.
4. Development of technologies and instruments needed for monitoring, use and protection of the Adriatic Sea.
A wide range of institutions will be involved in the Project, including: marine research institutions;
universities; government institutions (e.g., State meteorological and hydrographic institutes); institutions
associated with local governments (e.g., county public health institutions); and any others with expertise and
capabilities relevant to the Project. Cooperation with relevant institutions of other countries, especially Italy and
Slovenia, and international bodies (e.g., UNEP, European Union, GOOS) is envisaged.
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KOPNENOM DIJELU HRVATSKE
ENVIRONMENTAL RISK STUDIES IN THE ADRIATIC AND
CONTINENTAL REGIONS OF CROATIA
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Teme u sastavu programa:
Biogeokemija organskih spojeva u prirodnim vodama, dr.sc. Marijan Ahel, voditelj teme
Fizikalna i bio-geo-kemija tragova metala u vodenim sustavima, dr.sc. Marko Branica, voditelj teme
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Poticajni projekti znanstvenih novaka i asistenata u okviru tema:
  	
  
 
  
 
  
  

  	

	 	
  
  
  
  
  
 !"# 
projekta
$
 	  	
  % 	
  
 

&
 '  	

 
(  
  
 )
 *
  	

Program rada:
'

 % 
  
(    	

    	
  +
 
( 
  #  
 
, 	

 

  	% "
 
 
	  -
 
, 
	   
    
# 
	
   
 	

 

  
( 
  '

   
	
	  # .%
 %  
   
 	 

, 	
 	 
  ( 
  	
/  %  %

( 
	    	   '
 # 
 
 
postanu subjekti zaštite. Za analizu rizika koristi se metodologija biomarkera ekspozicije (koji kvantificiraju
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Research programme:
The long term research programme of the Centre for marine and environmental research is focused on the
investigation of the biogeochemical cycles of inorganic and organic constituents and natural characteristics of
the Adriatic Sea and freshwater systems in Croatia, evaluation of the anthropogenic influence by modelling
distribution and behaviour of substances and their speciation in water and at natural phase boundaries and
assessment of the impact of inorganic and organic pollution on biological species and communities (ecological
risk assessment) using methodology of exposure biomarkers and effect biomarkers and monitoring health
condition of aquatic organisms.
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These investigations are aimed to give new scientific knowledge for environmental management, water quality
management and water use in Croatia. To achieve this goal model laboratory experiments are used together
with field observations that are performed in the Adriatic Sea and adjacent estuaries and in the continental
surface and groundwaters of the Sava and Danube river basins. Multidisciplinary and interdisciplinary
approaches are developed with special attention to education of young scientists in the field of natural sciences,
particularly in Oceanography.
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ORGANSKIH SPOJEVA U MORU I KOPNENIM VODAMA
BIOGEOCHEMISTRY OF SPECIFIC BIOGENIC AND ANTHROPOGENIC
ORGANIC COMPOUNDS IN MARINE AND FRESH WATERS
Voditelj teme: dr.sc. Marijan Ahel
Tel: ++385 1 4561 042, e-mail: ahel@rudjer.irb.hr
Suradnici na temi:
Marijan Ahel, doktor kem. znanosti, znanstveni savjetnik
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heksanoiloksifukoksantin, klorofil b, 19’-butanoiloksifukoksantin, aloksantin, peridinin i zeaksantin. Sezonska
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Research programme and results:
Composition of organic matter in natural waters is extremely complex and individual compounds differ from
each other significantly with respect to their origin, biogeochemical behaviour and ecotoxicological properties.
This project aims at systematically investigating biogeochemical behaviour of specific biogenic and
anthropogenic organic compounds with a special emphasis on those compounds which are characteristic for the
Adriatic Sea and Croatian freshwaters. The research programme involves study of the behaviour and fate of
selected organic compounds in various marine and freshwater ecosystems using highly specific analytical
techniques such as high-resolution gas chromatography, high-performance liquid chromatography and mass
spectrometry. The assessment of given organic compounds includes also studies of key processes, which govern
their behaviour in real systems, under laboratory-controlled conditions. A special attention was paid to
photosynthetic pigments and their breakdown products and to carbohydrates that play an important role in the
formation of gelatinous macroaggregates. The determination of photosynthetic pigments was applied to
investigate phytoplankton dynamics in the northern Adriatic. The composition of phytoplankton is dominated
by the species containing fucoxanthin, 19’-hexanoyloxyfucoxanthin, chlorophyl b, 19’-
butanoyloxyfucoxanthin, peridinin, alloxanthin and zeaxanthin as the main accessory pigments, while the
seasonal dynamics and spatial distribution are determined primarily by freshwater inputs and by regeneration
processes. The concentration of carbohydrates was most of the time comparable to the levels reported for other
coastal seas and oceans, however, during summer periods (like in 1997) a significant accumulation of
carbohydrates can occur which is an important factor in the mechanism of the formation of gelatinous
aggregates. Investigation of the behaviour of anthropogenic compounds was focused on their characterisation
in solid waste, landfill leachates and adjacent groundwater aquifer. Several new pollutant types originating
from pharmaceutical industry were identified.
Growth kinetics and structure dynamics of a methanotrophic-heterotrophic community originating from a
groundwater aquifer were studied during culturing in shake flasks under the conditions favouring the growth of
methanotroph (low oxygen tension and presence of methane as the only carbon and energy source). Obtained
results suggested that methanotrophic-heterotrophic community showed to be a stable association consisting of
one obligate methanotroph (type II) and, depending on growth conditions, four or five heterotrophs of various
morphological, physiological and metabolic capabilities. Enrichment of stable association, which was more
successful in the transformation of complex organic molecules (linear alkylbenzene sulphonates) than any of
the individual populations alone, suggested that this community is structured on specific relationships between
community members. Most of these relationships appear to be of mutual benefit for both the methanotroph and
heterotrophs, although some negative interactions are also possible.
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TRAGOVA METALA U MODELNIM I PRIRODNIM VODENIM
SUSTAVIMA
PHYSICAL CHEMISTRY AND BIOGEOCHEMICAL EQUILIBRIUM AND
PROCESSES OF TRACE METALS IN MODEL AND NATURAL AQUATIC
SYSTEMS
Voditelj teme: dr.sc. Marko Branica
Tel: ++385 1 4680 231, e-mail: branica@rudjer.irb.hr
Suradnici na temi:
Marko Branica, doktor kem. znanosti, znanstveni savjetnik
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Research programme and results:
Physical chemistry and biogeochemical equilibrium and processes of trace metals in aquatic systems. Ample
research studies on model experimental systems, using recently developed home-made electrochemical
procedures, in the concentration range between 1x10-7 and
1x10-10 mol/L that correspond to natural concentration levels, are envisaged. Hidration, hydrolysis, metal
complexing capacity, adsorption/desorption processes, redox state as well as the rearrangement of the
distribution of chemical forms of trace metals in aquatic systems will studied. Prevailing biogeochemical
processes of trace metals in natural and polluted waters will be studied in detail. Interactions of ionic forms
with macro- and microconstituents of the water phase, as well as sediments and biota will be established.
Equilibrium constants of each predominant process will be measured, wherefrom the distribution of each
chemical form as well as the exchange rate between different chemical forms will be determined. Based on
these data, the distribution of the species in aqueous phase will be evaluated.
The results obtained contribute to the knowledge of the equilibrated conditions, trace metals interactions in a
broad concentration range which corresponds to natural - pristine aquatic systems as well as to the conditions
prevailing in polluted waters. Newly developed, highly sensitive analytical procedures for the trace metals
determination as well as their speciation and metal complexing capacity were experimentally successfully
applied.
Laboratory measurements were performed in model electrolyte solutions which composition is close to natural
conditions of the water column. The results of the distribution of trace metals between natural waters,
sediments and living organisms -mussels, were obtained.
Development and utilisation of the appropriate material for the electrochemical cell for the determination of
very low concentration levels of trace metals as well as their chemical forms (below 1x10-10 M/L) in natural
water systems.
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Determination of the conditions under which the material of the electrochemical cell as well as of the entire
system does not influence actual trace metals concentrations in natural water samples due to adsorption and/or
contamination.
Significant improvement of the reproducibility and sensitivity of the determination of trace metals and metal
complexing capacity with the standard addition of a “model” redox pair is achieved.
Essential improvement of the sensitivity of the newly developed method for “synergetic adsorption” on
electrode surface.
Elaboration of mathematical treatment of two overlapping signals.
Speciation of organometallic compounds (mercury and lead) in natural aquatic samples (water, sediments, and
mussels).
Determination of physico-chemical conditions under which barium is dissolved or precipitated in waste waters.
Interaction of dissolved uranyl species on solid phases (colloids, particles and electrode surface)
Assessment of a long-term storage of marine environmental samples - marine specimen banking.
Poticajni projekt u okviru teme:
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Research programme and results:
Organic matter is a minor but important component of natural waters, as it plays a major role in many
processes: biological, geological and chemical. It is well known that organic matter influences the physico-
chemical state and processes of microconstituents and pollutants in aquatic environments and thus their
availability to aquatic life, adsorption at interfaces and biogeochemical cycles.
Laboratory and field experiments are used to study in more detail chemical composition and physico-chemical
properties of organic substances in natural and polluted waters especially with respect to the nature of surface
active substances. Investigations are carried out both in aqueous electrolyte solutions under controlled
conditions as well as in different samples of natural waters (seawater, freshwater and estuarine samples) using
electrochemical and spectroscopic methods, monolayer techniques and by determination of total organic
carbon.
In 1998 investigations were aimed at a more detailed study of dynamic changes of the quantity and chemical
composition of organic matter in the northern Adriatic influenced by physico-chemical and biological processes
in the sea. This was important particularly in order to better understand frequent occurrence of extensive
phytoplankton blooms in the northern Adriatic followed by the formation of gelatinous macroaggregates in the
sea (last event occurred in 1997). Extracellular excretion of surface active organic matter during a nutrient
enriched phytoplankton culture growth was studied. Diatoms were found the dominant phytoplankton species
growing during the experiment while increased concentrations of both polysaccharides and proteins, in
dissolved and particulate phases, were determined in natural  seawater  enriched  with  nutrients. Since
polysaccharides  are the  main  organic  component  of  marine  mucilage,  we have  studied  adsorption of
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various  polysaccharides  on  model  interfaces as well as the influence of other ions and molecules (especially
sulfide) on
282
physico-chemical properties of polymeric carbohydrates. Chemical composition and physico-chemical
characteristics of natural and ex-situ reconstructed sea surface microlayer samples were studied using complex
methodological approach such as chromatographic analysis of lipids, electrochemical characterisation of
adsorbable organic matter, and monolayer techniques for surface pressure and surface potential measurements.
We concluded that the most important source of organic substances is in-situ production of organic substances
by the present plankton and bacteria. Increased temperatures and photochemical reactions modify organic
matter into more adosorbable compounds. Contribution of organic acids to the pool of surface active substances
was studied in the model and marine samples using o-nitrophenol as an electrochemical probe. Investigations
in the Rogoznica Lake were continued and focused on the sulfur speciation in the anoxic water layer and on
seasonal variations of the chemical (oxygen, nutrients, organic matter) and biological parameters (plankton,
bacteria) in the water column of the lake. Organic load of freshwater systems, infiltration of pollutants in the
groundwater and aquifers as well as the impact of contamination from a municipal solid waste landfill (Zagreb,
Croatia) on groundwater quality were studied.
Poticajni projekt u okviru teme:
SPECIJACIJA SUMPORA U MORU I INTERSTICIJSKOJ VODI MORSKOG SEDIMENTA
SULFUR SPECIATION IN THE SEAWATER COLUMN AND MARINE POREWATERS
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mikrokristala ne zavise o brzini difuzije iona u otopini.
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Ako je akumulacija amalgama dulja od dvije minute, poluvalni potencijal pseudopolarograma reverzibilne i
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 = E ° + (RT/nF) ln(1.594 lδss/DT) i E1/2 = E 
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° + (RT/αnF) ln(ksδss/D). Pod utjecajem razvoja difuzijskog sloja u prvoj fazi akumulacijskog perioda,
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Ag/AgCl referentnoj elektrodi.
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 uspostavlja samo
zimi kad je bioaktivnost smanjena.
Research programme and results:
In the year 1998 the group worked on fundamental, methodological and applied investigations. Basic elements
of chronopotentiometry of microcrystals immobilised on the surface of paraffin impregnated graphite electrode
were postulated, the theory of pseudopolarography was improved and a new method for the detection of traces
of manganese in marine sediments was developed. Seven scientific papers were published.
Stripping chronopotentiometric measurements following the mechanical transfer of solid reactants to the
surface of a paraffin impregnated graphite electrode are described. By the new technique, the potentials can be
determined at which the heterogeneous redox reactions between the immobilised microcrystals and dissolved
oxidants, or reductants occur. The method is tested with lead and tin metal particles and lead(II)oxide and
sulfide powders in the oxygen saturated electrolytes of various pH. The oxidation of lead is a fast process, but
tin particles are highly passivated in the basic media.
A solid-state redox reaction involving an insertion of ions is analysed with respect to the influence of
concentration of inserting ions in the solution phase. The voltammetric response is independent of the mass
transfer in the solution provided that z = (Dss/Daq)
1/2
 ρ/[C+]* is smaller than 0.1 (Dss: diffusion coefficient of
the cation C+ in the crystal: Daq: diffusion coefficient of the cation C+ in the solution; ρ: density of the solid
compound; [C+]*: concentration of cations in the bulk of the solution).
A general theory of pseudopolarography using the thin mercury film covering rotating disk electrode is
developed. Half-wave potentials of pseudopolarograms of the reversible and totally irreversible redox reactions
are: E
1/2
 = E ° + (RT/nF) ln(1.594 lδss/DT) and E1/2 = E ° + (RT/αnF) ln(ksδss/D), respectively, if the
accumulation of amalgam is longer than two minutes. Under the influence of the development of diffusion
layer in the first phase of the accumulation period, the limiting values of dimensionless pseudopolarograms
increase with decreasing accumulation time.
A model of cathodic stripping square-wave voltammetry of a second-order redox reaction is developed. Both
reversible and quasireversible redox reactions are considered. The relationship between the properties of SWV
response and both parameters of the redox reaction and the SWV excitation signal are analysed. Numerical
simulations are compared qualitatively with the cathodic stripping square-wave voltammetric response of
cysteine.
Famotidine is an electroactive and surface-active compound which can be irreversibily reduced at a mercury
electrode in moderate acidic media at the potential of about -1.2 V vs Ag/AgCl (KCl sat.). Square-wave
voltammetry of this reaction can be utilised for a quantitative determination of the drug.
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Microparticles of sediment are mechanically transferred to the graphite electrode surface and the presence of
manganese oxyhydroxides is detected by square-wave voltammetry in 0.1 M oxalic acid. After preelectrolysis at
-2 V vs. Ag/AgCl, a characteristic stripping peak appears at -0.6 V. Following oxidation at 0.9 V, the response
is dominated by a peak at 0.32 V.
The speciation of mercury was studied with respect to dissolved atomic mercury, dissolved ionic mercury, and
total mercury in two dimictic lakes of Nort-East Germany. Differential pulse anodic stripping voltammetry was
used for the analyses. The results show the biological processes dominating the speciation. They are responsible
for high concentration of atomic mercury and also organomercury compounds. The oxidation of atomic
mercury under environmental conditions in lake water is very slow, so that the equilibrium between Hg°aq and
Hg
2+
aq can only be established during long periods of decreased bioactivity, as in wintertime.
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heterogenim aktivnim mjestima za vezanje metala. Pokazano je da model adsorpcije na heterogenim
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idealnu adsorpciju (tzv. Henryevi uvjeti) i/ili Dubinin -Radushkevich adsorpcijsku isotermu. Reinterpretirani su
eksperimentalni rezultati adsorpcije plemenitih plinova na heterogenim površinama i kompleksiranja teških
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otpadnim vodama i vodama prirodnog porijekla dospijevaju u Jadransko more. Procjene se vrše na razini
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Research programme and results:
The investigation of interaction of heavy metals with organic mater in aquatic systems is continued.
Applications of models of interaction of metals with heterogeneous active sites at heterogeneous interfaces have
been continued. It has been illustrated that the model of adsorption at heterogeneous surfaces assuming the
Boltzmann distribution of binding energies can explain the formation of the complete monolayer and that at
lower surface coverages the same model predicts well the limiting case of the ideal adsorption (Henry
conditions) or Dubinin-Radushkewich isotherm. Experimental results about adsorption of noble gases on
heterogeneous surfaces and complexation of heavy metals with fulvic and humic ligands have been
reinterpreted using this model. A critical review of existing theories of homogeneous and heterogeneous
complexation of trace metals in aquatic systems is prepared. The integral referal information system about the
investigation of Adriatic Sea is developed. Using the method of reverse modelling DEFF system (designed for
management of TransNational Monitoring Network for water quality in Danube catchment area) data model is
reconstructed. Detailed analysis of DEFF system is performed and proposals for its improvement are made.
Development of distributed multimedia integral information system for management of data on water quality is
initiated which will enable direct access to data bases and application development using INERNET and
WWW technology. It is expected that in the near future Croatia will be included into PHARE Programme
supporting DRPC Convention activities. A critical study of the development of Environmental Information
System for Danube River Basin has been undertaken within the UNDP/GEF Danube Pollution Reduction
Programme. Development of modern communication systems based on telematic techniques is initiated.
Analysis of anthropogenic and natural sources of pollution is continued, and quantities of pollutants in water
and natural waters are estimated which are transported from individual settlements, local communities, and
regions, to the Adriatic aquatorium are estimated. Total balance of fresh waters transported to Adriatic Sea is
estimated. All important surface and ground waters (including complete surface runoff) from the coastal
regions are taken into account. Draft version of Ecological Atlas of Istria is prepared, where natural
characteristics and anthropogenic as well as natural input of substances from the land into the sea have been
estimated. Load estimations are compared for neighbouring regions surrounding Istria (North Adriatic).
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ORGANISMS AS BIOINDICATORS OF QUALITY OF THE WATER IN
WHICH THEY LIVE
< H 
 * 2
(
Tel: ++ 385 1 4680 943, e-mail: etesker@rudjer.irb.hr
Suradnici na temi:
 O( 
 %  # 
Mato Hacmanjek, magistar oceanol. znanosti, asistent
  
'
 
     
* 2
( 
 %   
286
+ 2
( 
 %   
285
Marija Tomec, doktorica biol. znanosti, viša asistentica
0 2	'	 
     
 	

+  

+ A#
  

&
 A	 

Program rada i rezultati:
&      	#  
 

     %
 
	 
% 8  
 	
  
( % 	

 

	 

sastojaka, pojave bakterijskih, virusnih i parazitarnih bolesti, tehnologije uzgoja i ishrane uzgajanih
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Research programme and results:
Considering the known influence of water quality on patophysilogical conditions of aquatic organisms, health
conditions of aquatic organisms has been controlled for the occurrence of diseases. To this purpose
investigations were performed of biochemical parameters, resorption of nutrients, occurrence of bacterial, viral
and parasitic diseases as well as the investigations of the technology of culture and nourishment of cultured
organisms. The results obtained indicate the occurrence of decreased cell permeability, evidenced in the
decrease of AST level and the increase of ALT level. Blood plasma parameters of the investigated fish
specimens show a variability in haematocrits higher than 15%, and individual low haematocrits and total
protein values in the plasma, pointing to the possible occurrence of bacterial and other diseases in association
with the water quality change. Investigations of nutrition were based on investigating the food of seawater fish
belonging to different age categories and its nutritive value. The results of freshwater fish experiments were the
basis for health condition monitoring of seawater organisms living in natural conditions and cultured seawater
organisms.
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u otopini 1 mol dm-3 NaCl, te u morskoj vodi. Prirodni kalcit u otopini NaCl pokazuje pozitivni zeta potencijal
pod svim eksperimentalnim uvjetima. Sintetski kalcit pokazuje pozitivni zeta potencijal, koji u uzorcima
morske vode sjevernog Jadrana mijenja naboj u negativni zbog prisustva organske ovojnice. Izmjeren je
adsorpcijski kapacitet kadmija na sedimentima aluvija rijeke Save kod Zagreba pod uvjetima protoka. Istaknut
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%/ *
 
(H
0  	
%   	
# M33 
 

 
kemijskim metodama. Najstabilnija površina prema procesima korozije u kiseloj sredini je bila hidrotermalno

 	
# *
 	 	
	 
(  
 	
anodno polariziranih rutenijevih elektroda u 0.5 mol dm-3 sumpornoj kiselini, s ciljem izoliranja broja i tipa
 	
  
, 
 	# 

  0  	

podataka i rezultata procedure kompleksnog nelinearnog podešavanja krivulja impedancije u ovisnosti o
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I brzom difuzijom protona unutar oksidnog sloja.
Research programme and results:
The aim of research is a new insight into the surface-chemical and electrochemical properties of the
solid/liquid interface of natural and artificial materials.
a) Surface chemical studies:
Differences in electrokinetic behaviour of suspensions of synthetic and natural calcite in 1 mol dm-3 NaCl
solution and in seawater have been found. Natural calcite exhibits positive zeta potential in NaCl solution
under all experimental conditions. Synthetic calcite in a natrural sea water from the Northern Adriatic exhibits
negative zeta potential due to presence of organic coatings. Adsorption capacities of cadmium on aquifer
sediments of the Sava River near Zagreb were determined under flowing conditions. The significance of the
289
adsorption capacity at the bottom of the breakthrough curve in the risk assessment studies of transport of
cadmium through groundwater layers was pointed out.
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b) Electrochemical studies:
The comparative study of the modification of the inconel-600 surface was carried out by electrochemical,
hydrothermal and chemical methods. The most stable surface against corrosion processes in acid solution was
the surface modified hydrothermally. Electrochemical impedance spectroscopy of different types of anodically
polarised ruthenium electrodes measured in 0.5 mol dm-3 sulphuric acid, was employed with an aim of
isolating a number and type of physical processes that govern electrochemical behaviour of the oxide phases
formed. On the basis of the experimental results and results of the complex non-linear curve fitting procedure,
the impedance/frequency response of all ruthenium electrodes is generally modelled as two parallel impedance
branches in series with the resistance of the electrolyte solution. For some types of Ru electrodes, however, pure
and low capacitive impedance being characteristic for a so-called “supercapacitor” behaviour is obtained.
According to our impedance model, a large extent of a surface reaction, reversible protonation/deprotonation
and fast mass transfer within the oxide film are responsible for such a beneficial electrochemical property of the
anodically polarised Ru electrodes.
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Rad na temi sastojao se od:
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je razumijevanje mehanizma adhezije hidrofilnih bakterija prilikom biorazgradnje netopljivih ugljikovodika.
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hranjivih tvari. U tijeku je ispitivanje modela maksimuma klorofila uz simultani dotok više hranjivih tvari.
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povezivanja dotoka hranjivih tvari i niza posljedica eutrofikacije.
Research programme and results:
The theme is focused on developing new concepts in understanding - studying eutrophication and aggregation
processes of organic particles in estuaries and coastal sea. The emphasis is on development and applications of
new measurement and modelling methods. Increasing antropogenic inputs of nutrients to estuaries and coastal
sea result in increasing phytoplankton production and higher concentrations of organic particles in the size
range from nanoparticles to macroaggregates. Physico-chemical aggregation as well as biological interactions
within the food web, determine the fate of organic particles in the aquatorium.
Role of physico-chemical interaction, biophysical processes and phase transitions are of particular interest.
Collective properties and supramolecular function in organic films as well as in colloidal dispersions in gel
phase has been investigated.
Electrochemically induces phase transitions in phenotiazine monolayer films and microcrystalliasation of
polyaniline triggered by organic vapours have been discovered.
Adhesion mechanisms and wetting equilibrium of organic droplets and living cells (D. tertiolecta) were studied
at the interface mercury electrode/aqueous electrolyte solution. Cell suspensions of D. tertiolecta are introduced
as a model monodispersed system for calibration in electrochemical analysis of seawater samples.
The adhesion based electrochemical method was further utilised in studying of biofilm formation by marine
microorganisms and biopolymers. A new mechanism was put forward for the adhesion of hydrophylic bacteria
in the course of fuel oil degradation in seawater. Based on long term monitoring of surfactant activity and
distribution of surface-active particle in seawater samples of Nothern Adriatic. A physico-chemical mechanism
of macroaggregate formation was formulated.
In the domain of ecological modelling dynamics of phytoplankton, dissolved oxygen, and transport of nutrients
was the primary activity. Investigation a chlorophyl maximum model with simultaneous inflow of several
nutrients in the process.
New data are analysed from selected coastal sea, estuary and a lake from the Mediterranean region in order to
correlate inflow of nutrients to numerous eutrophication effects.
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KRETANJE I SUDBINA RADIONUKLIDA I MIKROELEMENATA U
PRIRODNIM SUSTAVIMA
CYCLING AND THE BEHAVIOUR OF RADIONUCLIDES AND
MICROELEMENTS IN ENVIRONMENTAL SAMPLES
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Research programme and results:
The purpose of proposed research is to reveal the distribution of certain microelements and radionuclides in
natural systems, their spreading mechanisms and velocities, as well as binding processes including suspended
matter, sediment, soil and biota. In order to accomplish the task, the following research would be done: - The
determination of pollution critical pathways in underground water-bearing horizons by radioactive tracer
methods. - The determination of geological materials sorption capacity and microelement distribution
coefficients. - The improvement of natural samples treatment methods and development of radioactivity
measurement techniques in order to increase the sensitivity. The studies include methods for alfa, beta and
gama measurements. The results would be used in assessment of possible radioactive contamination risk
degree, as well as in creation of legal provisions in order to protect Water resources, the public and the
environment.
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MULTIXENOBIOTIC RESISTANCE IN ENVIRONMENTAL RISK
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123 u NIH 3T3 stanicama stabilno  transfeciranim s  ljudskim MDR1 genom,  odnosno  in vivo  metodu
mjerenja
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modulacije akumulacije i izbacivanja rodamina B (RB) u/iz škrga školjkaša vrste Dreissena polymorpha,
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premutagenih tvari (Ames test); (2) koncentraciju inducera enzima oksidaza miješanih funkcija ovisnih o
citokromu P-450 (MFO-indukt test); i (3) koncentraciju MXR-inhibitora.
Research programme and results:
The environmental management is based on the Environmental Risk Assessment (ERA; US EPA: Framework
for Environmental Risk Assessment, 1992). ERA-concept directs all interdisciplinary investigations of the
environment to the realisation of the national strategic interest - the protection of the environment using a
rationally based administration. ERA has three segments: identification of a threatened subject, the analysis of
the risk, and finally, the risk assessment. Our discovery of the existence of a new defence mechanism, the
multixenobiotic resistance mechanism (MXR), and the identification of a new class of hazardous chemicals,
MXR-inhibitors (chemosensitisers), has an important influence on the characterisation of exposure, effect, and
risk, promoting in this way our understanding of those processes. The aim of our investigations is to establish
new, and better, interpretations in the second and the most important phase of ERA. This should result in a
better assessment of risk.
In the last year we continued our work on the determination of the concentration of MXR inhibitors in
environmental samples. Using today already standardised technique - in vitro method based on calcein-AM- or
rhodamine 123-accumulation in NIH 3T3 cells stable transfected with human MDR1 gene, or in vivo method
of the measurement of the accumulation or efflux of rhodamine B (RB) in/from the gills of the freshwater
mussel Dreissena polymorpha, we measured the MXR inhibitory potential of pesticides as typical
environmental pollutants. We tested entirely 16 pesticides, representing several chemical classes of compounds
that are commercially used in Croatia. Our results clearly demonstrate that several pesticides, in concentrations
far bellow officially established LD50 values for fish, exhibit a strong MXR inhibitory effect. These data are
relevant for the process of environmental risk assessment and should be used with respect in further
investigation of the environment. We have started with our collaboration in the "Adriatic Project". In XAD-7
water concentrates from entirely 28 sites along the Adriatic coast we determine: (1) the presence of the
mutagenic/premutagenic chemicals (Ames test), (2) the concentration of the inducers of the cytochrome P-450
dependent mixed function oxidases (MFO) enzimes on (MFO-induct test); and (3) the concentration of MXR
inhibitors.
Poticajni projekt u okviru teme:
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OTPORNOSTI VODENIH ORGANIZAMA
XENOESTROGEN PESTICIDES AS SUBSTRATES OF MULTIXENOBIOTIC RESISTANT
MECHANISM OF AQUATIC ORGANISMS
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BIOMARKERS AND THE BIOLOGICAL EFFECTS OF METALS ON
ORGANISMS
Voditeljica teme: dr.sc. Biserka Raspor
Tel: ++385 1 4680 216, e-mail: raspor@rudjer.irb.hr
Suradnici na temi:
Marijana Erk, magistrica kem. znanosti, asistentica, znanstvena novakinja
Sonja Kozar, doktorica kem. znanosti, viša asistentica
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Research programme and results:
Research programme contains a novel, interdisciplinary approach of determining the harmful effect of metals
at the cellular level of indicator organism by means of a biomarker. Biomarkers give the pollutant response of
the organism at the biochemical and molecular level, after the position of the toxic action has been reached.
The effect is reflected as the induced and measurable amount of a specific biomarker. The aim of the research
programme is to apply the reliable chemical and biochemical methods by which the specific biochemical effects
of toxic metals in marine organisms can be determined. Such approach serves as the basis for the assessment of
the exposure of indicator organisms to metals in the coastal areas of the Adriatic Sea. The content of the
biomarker in various tissues of marine organisms represents the temporally integrated response of organisms
toward the biologically available concentration of metals. It couples the starting and the final exposure effect of
marine organisms to metals and is the basis for risk assessment. The research programme is oriented on the
isolation, determination and characterisation of the specific biomarker i.e. metallothionein (MT), which
represents a measurable sublethal effect of metals on the edible mussels (Mytilus galloprovincialis).
In accordance with the aim of the research programme, during 1998 the basic and applied research has been
performed.
Basic research on the physico-chemical characteristic of MT, referring to the complexing of the toxic metal
cadmium, has been conducted. The stability constants of Cd-MT complex, the topic for which on MT isolated
from mussels no data exist, and the available MT concentration for complexation of cadmium-ions, were
determined and the procedure has been proved with the commercially available type of MT. In addition, the
same procedure was applied for the chemical characterisation of MT isolated from the digestive gland of
mussel. Our research results indicate to the advantage of the applied electrochemical techniques, due to high
sensitivity and selectivity of the electrochemical response, which allows the measurements of metal-ligand
interactions to be performed at 10-9 mol/l concentration level. Experimentally, the reliability of the
electrochemical determination of cadmium and copper inherent to MT was proved. The procedure of pre-
treatment of biochemical samples containing MT, with the purpose of metal content determination, was
improved. The results indicate to the high correlation coefficient between the content of cadmium and the MT.
Our results contribute to the clarification of the biological role of MT during cadmium detoxification at the
cellular level.
The applied research refers to the experiments with the stock of mussels transplanted from the mussel hatchery,
over one year at 4 selected sampling sites in the Kaštela Bay. In situ experiment was conducted with the
mussels of comparable age, being sampled once in two months. This research has been conducted in
cooperation with the Institute for oceanography and fisheries, Split. Beside the biometric parameters, which
serve for the estimation of the age and the physiological status of mussels, the composite tissue of gills,
digestive gland and the whole edible part of mussels was analysed on MT content, applying the electrochemical
technique. Temporally-integrated data on the effect of biologically available concentration of cadmium and
mercury, as the toxic metals, were collected. The results indicate to the dependence of the induced amount of
MT on mussel tissue type and on the physiological status of the organisms.
Poticajni projekt u okviru teme:
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STUDY ON CHEMICAL REACTIVITY OF METALLOTHIONEINS
Nositeljica projekta: mr.sc. Marijana Erk
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RESEARCH OF JEOPARDIZED WATER AND ELIMINATION (CLEANING
UP OF) HIGHLYSTABILE ORGANIC COMPOUNDS AS A REMEDY OF
WAR IN KARST REGION
Voditelj teme: dr.sc. Mladen Picer
Tel: ++385 1 4561 003, e-mail: picer@rudjer.irb.hr
Suradnici na temi:
Mladen Picer, doktor kem. znanosti, znanstveni savjetnik
Nevenka Picer, doktorica kem. znanosti, znanstvena suradnica
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Research programme and results:
The karstic area of Croatia warrants particular attention because of its exceptional ecological sensitivity to
technology and hazardous wastes. The territory that was encompassed by warfare is in even greater jeopardy
due to the unscrupulous destruction of natural resources, infrastructures, homes, enterprises etc. during the
recent war in Croatia. During this war, enormous amounts of wastes and many hazardous materials were
generated. There are great fears and concrete evidence those significant quantities of polychlorinated biphenyls;
polyaromatic hydrocarbons, various flame-retardants, explosives and their byproducts were released into the
environment during warfare. It is very important to estimate the real threat of these substances to the
endangered water ecosystems by inspection of the terrain at the polluted sites and control of the pollution levels
of polychlorinated biphenyls, polycyclic hydrocarbons and explosives with the assessment of the subterranean
penetration of the pollutants based on existing hydrogeological data. Based on the results of the investigations
described, it will be possible to prepare a specific program for the necessary hydrogeological investigation of
the endangered areas and provide guidelines for remedial measures.
The polychlorinated biphenyl levels in the soil and oil extracts obtained from the vicinity of the Komolac
Electrical Transformer Station in the Dubrovnik area, in the Bilice Electrical Transformer Station near Šibenik
and at the 110/35 kV Zadar Electrical Transformer Station, exhibit significant PCB contamination.
On the basis of investigations conducted to date (taking into account the geologic characteristics of the terrain,
hydrogeologic relationships and water usage), there is speculation regarding the potential hazard from
organohalogenated toxicants to the sea around the Zadar, Lake Vrana, Krka estuary near Bilice and Ombla
River near Komolac.
From 1974 to 1997, sediments, mussels, benthic and epibenthic fish samples were collected from the Zadar,
Lake Vrana, Šibenik and Dubrovnik areas located in the eastern Croatian coastal waters of the middle and the
southern Adriatic Sea. It is very important to stress that all these samples were analysed for chlorinated
hydrocarbons from a single analytical group (mostly by the same analyst), using a uniform methodology that
had been very successfully intercalibrated during eleven international intercalibration exercises.
The highest levels of PCB’s and DDT’s in sediment, mussels and fish samples were found in Zadar and
Dubrovnik areas in comparison with other areas investigated during 1997. Trends of DDT’s and PCB’s levels
in fish samples were investigated by using linear regression analysis of the mass fractions of DDT’s and PCB’s
(natural logarithmic values) with the year of collection. Correlation of DDT’s levels in fishes of Zadar and
Dubrovnik area with the year of collection for 1974-1990 period shows significant negative correlation
coefficient, ratios of PCB’s/ DDT’s show significant positive correlation coefficient, correlation coefficient for
PCB’s is positive but statistically nonsignificant.
The box-and-whisker plots show significant higher the mass fractions of PCB’s in the fish samples collected
before the war in comparison with the levels after the war in Dubrovnik and Zadar areas. Such differences are
not observed for the DDT’s levels.
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Research activities out of the continuous research programme:
In the Center for Marine and Environmental Research applied research and monitoring program in the
Adriatic Sea and in the continental regions of Croatia are carried out in the framework of the projects
supported by the Governmental organizations of the Republic of Croatia and others. Monitoring and/or
assessment of radioactivity in the environment are carried out in connection with the operation of nuclear
power stations on the Sava and Danube rivers, environmental hazard associated with emissions from
unprotected landfill Jakuševec and pollutant transport into groundwater are investigated and quality control in
aquaculture is maintained. Laboratory provides guidance in water quality control in Croatia.
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multiple nutrients. Course on Mediterranean Seas
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Centre for Theoretical Physics, Trieste, Italy, 02-
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Course on Mediterranean Seas Circulation and
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Theoretical Physics, Trieste, Italy, 02-21.11.1998.
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Course on Mediterranean Seas Circulation and
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Theoretical Physics, Trieste, Italy, 02-21.11.1998.
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Mediterranean Seas Circulation and Ecosystem
Functioning. International Centre for Theoretical
Physics, Trieste, Italy, 02-21.11.1998.
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Mlakar, M., ETH Zentrum, Laboratorium fur
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macroaggregation phenomena in the Northern Adriatic
Sea, poster.
SKUP HRVATSKOG DRUŠTVA ZA
BIOTEHNOLOGIJU
Zagreb, Hrvatska, 19.-20.02.1998.
Sudionici: Hršak, D., Begonja, A.
Prilog:
Hršak, D., Begonja, A.: Possible interactions within
methanotrophic-heterotrophic community, poster.
XXXIV. ZNANSTVENI SKUP HRVATSKIH
AGRONOMA
Opatija, Hrvatska, 25.02.-28.02.1998.
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vode na razinu transaminaza AST i ALT u srebrnog
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UNDP/GEF DANUBE RIVER BASIN INFORMATION
WORKSHOP, Danube PCU Vienna, UNDP/GEF Danube
Pollution Reduction Programme
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for the Development of an Information Network for the
ICPDR. Plenarno predavanje.
4. ARBEITSTAGUNG DES BEREICHES UMWELT,
ERDWISSENSCHAFTLICHE ASPEKTE DES
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GORDON RESEARCH CONFERENCE ON
CHEMICAL OCEANOGRAPHY, Il
Chiocco, Italija, 03.-08.05.1998.
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sulfur species in the formation of mucilage in the Adriatic
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Möbius, D.: Physico-chemical characterization of natural
and ex-situ reconstructed sea-surface microlayers, poster.
INTERNATIONAL CONFERENCE ON WATER
QUALITY IN NATIONAL PARKS AND OTHER
PROTECTED AREAS
Primošten, Hrvatska, 20.-23.05.1998.
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S.: Biomonitoring in karst terrains of protected areas,
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7th EUROPEAN CONFERENCE ON
ELECTROANALYSIS (ESEAC 98)
Coimbra, Portugal, 24.05.-28.05.1998.
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electrochemically driven formation of bilayered structures
of prussian-blue-type metal hexacyanoferrates: a model
proposed for the prussian blue/cadmium hexacyanoferrate
bilayered system using the finite difference simulation
method, predavanje.
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electrolyte concentration in the solution on the
voltammetric response of insertion electrodes, poster.
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electrochemical reactions in systems with miscibility
gaps, poster.
35e CONGRES de la COMMISSION
INTERNATIONALE POUR L’EXPLORATION
SCIENTIFIQUE DE LA MER MDITERRANE
(CIESM)
Dubrovnik, Hrvatska, 01.-05.06.1998.
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monosaccharides and polysacccharides in the northern
Adriatic, poster.
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radionuclides in recent marine sediments of the Adriatic
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B.: Development of anoxia in the small coastal sea lake,
Rogoznica lake (Eastern Adriatic coast), poster.
Erk, M.; Raspor, B. Electrochemical characterization of
cadmium-binding properties of metallothionein, poster.
Kniewald, G., Bermanec, V., Tibljaš, D.: Geochemistry
and mineral assemblages of the Mediterranean evaporite
deposits: the Tuzla rock-salt deposit in Bosnia and
Hercegovina, poster.
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formation in marine biofilms, poster.
Mikac, N., Branica, M., Wang, Y., Harrison, R.M.:
Distribution of organolead compounds in the Adriatic
coastal marine environment, poster.
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Determination and reactivity of folic acid in natural
waters, predavanje.
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occuring minerals on the precipitation of calcium
carbonate polymorphs, predavanje.
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Adsorption/desorption of lead and copper traces from
electrolyte to solid surface, poster.
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determination of dimethyl mercury in the sediment and
sea water samples of Kaštela Bay (Eastern Adriatic
Coast), poster.
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importance of proper processing and interpretation of
experimental data. Examples in voltammetry, poster.
INTERNATIONAL CONFERENCE ENVIRONMENT
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River Basin Information System-Water Related
Information on the World Wide Web, predavanje.
3rd CROATIAN CONGRESS OF FOOD
TECHNOLOGISTS, BIOTECHNOLOGISTS AND
NUTRITIONISTS
Zagreb, Hrvatska, 10.-12.06.1998.
Sudionici: Hršak, D.; Begonja, A.
Prilog:
Hršak, D., Begonja, A.: Activity of methanotrophic-
heterotrophic community in biotransformation of linear
alkylbenzenesulphonates, predavanje.
INTERNATIONAL CONFERENCE HND-IAEA:
NUCLEAR OPTION IN COUNTRIES WITH SMALL
AND MEDIUM ELECTRICITY GRIDS
Dubrovnik, Hrvatska, 15.-18.06.1998.
Sudionik: 2
 S.
Prilog:
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 S.: Early notification monitoring system,
predavanje.
XIXth CONFERENCE OF THE DANUBE COUNTRIES
ON HYDROLOGICAL FORECASTING AND
HYDROLOGICAL BASES OF WATER
MANAGEMENT
Osijek, Hrvatska, 15.06. – 19.06. 1998
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Kozarac, Z.: The role of national reference laboratories in
the environmental programme for the Danube river basin,
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"1#
 5	 F;E
 # 
 )& )

Predavanje, poster.
;E
 #	 7 	 "1#
 5 
 


Network in Croatia, poster.
WATER QUALITY INTERNATIONAL 98
Vancouver, Kanada, 21.06.-26.06.1998
Sudionici: Picer, M., Picer, N.
Prilog:
Picer, M., Picer, N.: Comparison of prewar and postwar
PCB compound levels in fish samples from the Zadar and
Dubrovnik coastal areas encompassed by warfare during
1991/1995, poster.
ICEBAMO98
Odense, Danska, 28.06.-02.07.1998.
Sudionik: Mikac, N.
Prilog:
Mikac, N., Niessen, S., Ouddane B., Wartel M.:
Distribution and behaviour of methylmercury in
sediments of the Seine estuary, France, poster.
49th ANNUAL MEETING OF THE AMERICAN
INSTITUTE FOR BIOL. SCI. INTERNAT. SOC. FOR
ECOLOGICAL MODEL. CONF.
Baltimore, SAD, 02.-06.08.1998.
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17th GENERAL MEETING OF THE INTERNATIONAL
MINERALOGICAL ASSOCIATION
Toronto, Kanada, 09.-14.08.1998.
Prilozi:
Bermanec, V., Armbruster, T., Oberhänsli, R., Zebec, V.,
Kniewald, G.: Solid solution in the epidote group of
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Macedonia, poster.
Kniewald, G., Rossbach, M., Amer, H., Bermanec, V.:
Distribution of rare earth elements in sediments from the
Tuzla salt mine, Bosnia and Hercegovina, poster.
216th AMERICAN CHEMICAL SOCIETY NATIONAL
MEETING, SYMPOSIUM ON “ADVANCES IN THE
ANALYSIS OF ENVIRONMENTAL ENDOCRINE
DISRUPTORS”.
Boston, SAD, 23.-27.08.1998.
Sudionik: Ahel, M.
Prilog:
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Schaffner, C. Nonylphenolic chemicals revisited in
Switzerland: monitoring waste water effluents and
ambient waters before and after risk reduction measures,
pozvano predavanje.
14th INTERNATIONAL CONGRESS ON ELECTRON
MICROSCOPY
Cancun, Meksiko, 31.08.-04.09.1998.
Prilog:
Bermanec, V., Kniewald, G., Tudja, M., Šoufek, M.
Determination of polytypism in zincohögbemite by
combining EMPA and X-ray determination, poster.
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WORKSHOP2: ECOGENOTOXICITY, AT 28TH EEMS
Salzburg, Austrija, 7.9.-8.9.1998.
Sudionik: Kurelec, B.
Prilog:
$  *
 2 

 F  /


effect of environmental inhibitors of multixenobiotic
defence mechanism, predavanje.
HRVATSKI SIMPOZIJ O ELEKTROKEMIJI
(E%
 7 Q?1QBQBABBC
%


F 
 	 !
 (	 N )	

 	 )*
 ;	  	 71;%-
 (
$ 	 $ '	 $
 )	 $ $	 2

	 
 	 6
	 
E #	 ;. 	

"
 (	 (
 	 '
 
Prilozi:

   0F 

 &<##= 
vodenim sustavima, predavanje.
!
 (   
 F M** S
S
HEPES pufera na elektrokemijski odziv kompleksa
bakar(II)-salicilaldoksim, predavanje.
N ) (
 F %
* %.

rutenija elektrokemijskom kvarc kristalnom mikrovagom,
predavanje.
)&
  $ ' 
 F M**
polisaharida na lipidne slojeve, predavanje.
 	 ;.  
* 
E
* *
Cd s metalotioneinom izoliranim iz dagnje, Mytilus
galloprovincialis, predavanje.
,
"
  $
 )F %.
*  


na Au(111) mono-kristalnoj elektrodi, predavanje.
Horvat-Radoš
 ( $ $F 
*
impedancija rutenijeve elektrode, predavanje.
Kozar, S.; Raspor, B. Ocjena pouzdanosti

* .. %>
*  
*
>% 

&
* .%*
$ $ 71;%-
 (F #& % 
analizi elektrokemijske impedancije, predavanje.
2
 F 

" 
* .
%
 %
pozvano predavanje.

   0 
 F (

raspodjela i specijacija tragova metala estuarija rijeke
Krke, predavanje.

"
 (	 2
 F  918 +  
a cathodic stripping process complicated by an adsorption
of the reacting ligand, predavanje.
6
 )  0 
 F ;* 

.
* 
 %
   %>
*
tragova metala u prirodnim vodama, predavanje.
6
12  $ ' 
 F M**
Tritona-X-100 na oksido-redukcijske procese olova u
otopini natrij klorida, predavanje.

E # '
  )*
 ; 
 F 6&%
rezultata voltametrijskih mjerenja, predavanje.

"
 (F + kao molekulska proba za organizaciju
adatoma na platini (B+ as molecular probe for adatom
organization on platinum), predavanje.
(
  N )F 
* 

 
  
E
* 
* 
superkondenzatora, predavanje.
'
  
E #F   %>
*
konstanata stabilnosti - pedeset godina kasnije,
predavanje.
33th EUROPEAN MARINE BIOLOGY SYMPOSIUM
O
 *" Q?1AAQBABBC
Prilog:
4% (	 
 	  	 *  6

content and pigment composition of the Adriatic
mucilages, poster.
12th CONFERENCE OF THE EUROPEAN COLLOID
AND INTERFACE SOCIETY
Dubrovnik-Cavtat, Hrvatska, 20.-25.09.1998.
Sudionik: Kozarac, Z.
Prilog:
Kozarac, Z., Möbius, D., Martin, M.T.: Characterization
of sea-surface microlayers by monolayer technique and
Brewster angle microscopy, poster.
OCEANOGRAPHY OF THE ADRIATIC SEA,
INTERNATIONAL CENTRE FOR THEORETICAL
PHYSICS,
Trst, Italija 21.-25.9.1998.
%

F 2
 
Prilog:
2
 F .
  
   %


since 1991: evidence, control and effects of control,
pozvano predavanje.
FIRST INTERNATIONAL FORUM ON INTELLIGENT
ANALYTICAL SOLUTIONS,
5
 *" PD1PRQBABBC
Sudionik: Kniewald, G.
Prilog:
Niessen, S., Mikac, N., Wartel M.: Microwave-assisted
determination and speciation of mercury in sediments,
poster.
INTERNATIONAL SYMPOSIUM ON MARINE
POLLUTION
Monako, Monaco, 05.10.-09.10.1998.
Sudionica: Raspor, B.
Prilog:
;. 	  	 
"
 5	 5
" )	 $8 0	
6%E  

  &
  
exposure to heavy metals, predavanje.
SUPRAMOLEKULARE ARCHITEKTUREN AN
GRENZFLÄCHEN: 7. WOLFGANG-OSTWALD-
KOLLOQUIUM DER KOLLOID-GESELLSCHAFT
,V
 *" QBAQABBC
Sudionik: Kozarac, Z.
Prilog:
Kozarac, Z., Möbius, D.: Characterization of sea-surface
microlayers and phytoplankton culture samples by
Brewster angle microscopy, poster.
AOAC INTERNATIONAL CENTRAL EUROPE
SUBSECTION 5th INTERNATIONAL SYMPOSIUM ON
INTERPRETATION OF CHEMICAL,
MICROBIOLOGICAL AND BIOLOGICAL RESULTS
AND THE ROLE OF PROFICIENCY TESTING IN
ACCREDITATION OF LABORATORIES
(E%
 7 PA1P@AQABBC
Sudionici: Branica, M.; Hršak, D.; Kozarac, Z.; Raspor,
B.
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Prilozi:
Begonja, A., Hršak, D.: Effect of growth conditions on
the expression of soluble methane monooxygenase,
poster.
Branica, M.: Electroanalysis of trace metals in water
samples, predavanje
Hršak, D.: Specific requirements for quality assurance in
biodegradability and ecotoxicological testing, poster.
Kozarac, Z.: The role of national reference laboratories in
the environmental programme for the Danube river basin,
poster.
Raspor, B. National reference laboratory and performance
evaluation of certified Croatian laboratories, poster.
CB MEDICAL TREATMENT SYMPOSIUM
INDUSTRY I. ECO-TERRORISM, CHEMICAL AND
BIOLOGICAL WARFARE WITHOUT CHEMICAL
AND BIOLOGICAL WEAPONS
Zagreb-Dubrovnik, Hrvatska, 25.10.-31.10.1998.
Sudionik: Picer, M.
Prilog:
Picer, M., Picer, N., Malenica, A.: Contamination of soil
by PCBs in vicinity of some E.T.S. situated in karstic
area of Croatia as consequence of an oil spill caused by a
rocket attack during the recent war, predavanje.
SECOTOX 98, INTERNAT. CONF. ON ECOTOX. &
ENVIRON. SAFETY
Antalya, Turska, 19.-21.10.1998.
%

F 2
 
Prilog:
2
 F     /

+  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
sea, pozvano predavanje.
VETERINARSKI DANI 1998.
Rovinj, Hrvatska, 13.10.-17.10.1998.
%
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Prilozi:
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 ;F M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  %
 .
*1
 #F M** 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 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-  .*
bolesti riba, poster.
%E
  -
 0 3-
 , 7*
M.: Veterinarstvo u akvakulturi, uvodno predavanje.
  ,
  %E
 '  F
Ishrana i hranidbene vrijednosti salpi (Sarpa salpa, L.) u
*E 5% .
.
 .
  7* F (
*%

hematokrita, ukupnih proteina plazme i indeksa loma
plazme riba iz jezera Vrana na Cresu, poster
ABDUS SALAM INTERNATIONAL CENTRE FOR
THEORETICAL PHYSIS, COURSE ON
“MEDITERRAREAN SEA(S) CIRCULATION &
ECOSYSTEM FUNCTIONING
Trst, Italija, 02.-20.11.1998.
%

F ," 
Prilog:
," F 61%

 %  
 .  
phytoplankton, predavanje unutar “participant
presentations”, predavanje.
40 GODINA MOLEKULARNE BIOLOGIJE U
HRVATSKOJ-RETROSPEKTIVA I PERSPEKTIVA
Zagreb, Hrvatska, 25. 11. 1998.
Sudionik: Sauerborn, R.
Prilog:

  
"
  & ; $ F
#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(MXRM) u vodenom okolišu: kvantifikacija,


* 
 %
* 
- "*
poster.
SEMINAR O USTROJSTVU LABORATORIJA PREMA
HRN EN 45001
Zagreb, Hrvatska, 10.-12.11.1998.
Sudionici: Kozarac, Z.; Raspor, B.
IV SIMPOZIJ HRVATSKOG DRUŠTVA ZA ZAŠTITU
6) ';N5
Zagreb, Hrvatska, 11-13.11.1998.
%


F 
-
 ) $-
 $ , 0 2
 
("
 
Prilozi:
$-
 $ ,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 0 2
 S.: K

"
  
%>
* 90Sr, predavanje.
2
 S.: Monitoring sustav za rano otkrivanje nuklearnih
 .%*
2
  
E
" M 4
 ' $%" F $
radioaktivnosti u okolini NE Krško u 1997. godini,
predavanje.
(.
" 5 
-
 ) $& # 2
 S.: Radon in
karstic region school: Concentrations in soil gas and
indoors, predavanje.
(
  
-
 ) 2& F ** %
tijekom zbrinjavanja dotrajalih izvora Ra-226 u
Hrvatskoj, predavanje.
( :M;6)# #6'#5 S,66);5
OTPADOM ZAGREB 98"
Zagreb, Hrvatska, 25.11.-27.11.1998.
Sudionici: Picer, M; Picer, N.
Prilog:
Picer, M. Picer, N.: Poliklorirani bifenili u otpadnom ulju
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-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 .%"*
Hrvatske, predavanje.
HH( ;MN# $ S$6263$#
6$'25# # 5#76(6 ;5S
&
" .
 7 QBAP1AAAPABBC
Sudionica: Raspor, B.
Prilog:
;.  #E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*
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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
organizacija:

 F N J M;6; %
Branica, M.: Potpredsjednik i predstavnik Republike
Hrvatske u CIESM.
308

 F "
 41;6 <.
Environmental Research Organization) Committee,
Strasbourg, Francuska, 22.06.1998., 23.10.1998.
$
8% ,F N %*% %& #

Symposia on Environmental Biogeochemistry
(ISEB).
Kniewald, G.: Predstavnik Republike Hrvatske u
European Mineralogical Union.
Kniewald, G.: Suradnik Komisije za gemologiju,
International Mineralogical Association.
Kozarac, Z.: sastanak radne grupe Laboratory,
Management Working Group u okviru programa
-
 ) 
 " 
 ARQG1
20.05.1998.
Kozarac, Z.: sastanak radne grupe Laboratory,
Management Working Group u okviru programa
zaštite Dunavskog sliva, Sarajevo, Bosna i
Hercegovina, 09.12.-11.12.1998.
2
 F #
  !
 PA
Internat. Conf. on Information Technology Interfaces,
"
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-
 "
 ! '&
2
 F ..%*%
 #
 
+  
Ecological Modelling (ISEM).
2
 F .%*%
 . 4%
  
International Society for Ecological Modelling
(ISEM-Europe).
2
 F .%*%
 7 %- 
simulacijsko modeliranje, Zagreb.
2
 F .%*%
 %
 !
  OOO
and Electronic media, ISEM, USA.
2
 F 
 6%& ### 
.
* %
*
u znanosti, tehnici i društvu, Hrvatsko društvo za
sustave, Zagreb.
2
 F 
 %
+ !
 
.
Institute, Menlo Park, California, USA.
%
 (F #M! <#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 M
   
Conservation of Nature - The World Conservation
Union) u A) Grupi za razvitak Centralno i
#".
 *	 = ,.
 %


zemalja.
Raspor, B. AOAC INTERNATIONAL Central Europe
Subsection: Executive Committee Meeting,
(E%
 7 PAAQ ABBC
Raspor, B. Environmental Programme for the Danube
River Basin, Laboratory Management Working
Group: Second Meeting of the National Reference
Laboratory Managers, Ljubljana, Slovenija, 15.05.-
16.05. 1998.
Raspor, B. European Environment Agency, the
International Council of Exploration of the Seas and
the Arctic Monitoring and Assessment Programme:
Biological Effects Methods to be applied to detect
"Combined Effects" in Marine Ecosystems,
Copenhagen, Danska, 16.11.-18.11.1998.
;E
 # <!
  #, %  !

Delegate). Monitoring Laboratory and Information
Management (MLIM) Joint Expert Sub-Groups

 );! !
 " 
* ACQG J
19.05. 1998.
;E
 # <!
  #, %  !

Delegate). Monitoring Laboratory and Information
Management (MLIM) Joint Working Groups
Meetings, DRPC Convention, Sofija, Bugarska,
21.09. – 22.09. 1998.
;E
 # <!
  #, %  !

Delegate). Monitoring Laboratory and Information
Management (MLIM) Joint Working Groups
Meetings, DRPC Convention, Sarajevo, Bosna i
Hercegovina, 10.12. – 11.12. 1998.
;E
 # <!
  #,= 

 2&+
and Information Management (MLIM) Expert Group
Meeting, DRPC Convention, Bukurešt, Rumunjska,
22.06. – 23.06. 1998.
;E
 # <!
  #,= 

 2&+
and Information Management (MLIM) Expert Group
Meeting, DRPC Convention, Ljubljana, Slovenija,
19.10. – 20.10. 1998.
;E
 # <&= MW!! M 4  

Applications for Water and Air Pollution
Management (ENWAP), EC/DG XIII Expert Group,
Brussels, Belgija, 7.12.1998.
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Ahel, M.: “Utjecaj eutrofikacije na ciklus organskog
ugljika u priobalnim vodama Jadrana”, projekt
bilateralne suradnje s Nacionalnim inštitutom za
biologijo, Morska biološka postaja Piran, Slovenija,
Ministarstvo znanosti i tehnologije RH.
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
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 )F K#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E
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*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terenima u ovisnosti o geološkim podlogama”,
  #-
 K5E 3 L 2*&*
Slovenija.
Branica, M.: “Electroanalytical instrumentation
development for physico-chemical characterisations
of trace metals in the marine environment.”
EUREKA project EU-493 EUROMAR – ELANI.
Branica, M.: “Electrochemical determination of toxic
metals in sea water”. Research contract 9173/R1,
#
 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+ " 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*
Branica, M.: Biogeokemijski procesi i elementarno-
izotopski sastav u Jadranskom moru. Bilateralna
%*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 #-
 K5E 3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L
Ljubljana, Slovenija.
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marine and estuarine environments. Bilateralna
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zdravstvenoj zaštiti riba. VIRIBUS d.o.o., Zagreb,
Hrvatska
Hršak, D.: Razrada metoda i izobrazba kadra za
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Kozarac, Z., Möbius, D.: Adsorption of selected biogenic
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RAZVOJ
DIVISION OF LASER AND ATOMIC RESEARCH AND
DEVELOPMENT
Dr. sc. Antun Peršin, predstojnik Zavoda
Ustroj Zavoda:
Laboratorij za optiku i tanke slojeve, dr. sc. Hrvoje Zorc, voditelj laboratorija
Višenamjenske radionice, Eduard Švegel, voditelj radionica
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OPTRONIC INSTRUMENTATION OF DEFENSE SYSTEMS
Dr. sc. Antun Peršin, direktor programa
Tema u sastavu programa:
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− laboratorijsko ispitivanje i mjerenje karakteristika
−     
− izrada protokola terenskih ispitivanja
− terenska ispitivanja, analiza rezultata, izrada protokola za razvoj.
Research programme:
− physical modelling of the optical systems and subsystems for special applications
− optical and mechanical design of the optical systems and subsystems for special applications
− computer assisted analysis of tolerances
− manufacturing of tools necessary for production of optical components
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− manufacturing of mechanical components
− integration of mechanical and optical components
− laboratory testing and determination of characteristics
− design of the protocol for integration to the weapon
− design of the protocol for the field-testing
− field-testing, analysis of results and design of the final development protocol
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OPTRONIC INSTRUMENTATION OF DEFENSE SYSTEMS
Voditelj teme: dr. sc. Anton Peršin
Suradnici na temi:
Anton Peršin, doktor fiz. znanosti, znanstveni savjetnik
Dunja Soldo Roudnicky, magistrica fiz. znanosti, asistentica
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Program rada i rezultati:
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5.1. Fotolitografija: vršena je analiza fotolitografskog postupka sa svrhom dobivanja rezolucije od 1 A

"        
   
   #B>444
punog kuta.
>= ( '   
      
  
    &   
  - /   
Research programme and results:
During the 1998 activities of the started research of the optronical instrumentation of the defence systems have
been continued. The research proceeded in the following directions:
1. Research of the experimental methods for the application of blind signal separation theory
This research is based on the existing system for the tracking of light sources. Using a method for separation of
an incident beam and its detection in two independent phase spaces, the conditions for separation of two light
sources in the same optical field have been achieved. Based on the obtained results, a preliminary optical design
for the blind separator of an optical tracker, which is a part of a 2nd generation anti-tank system, has been done.
This should be the base for the new generation of rocket launchers.
2. Research and improvement of the visualisation in COCOS (Commando Control System)
The existing imperfections of the COCOS, noticed during field-testing, i.e. poor display contrast, has been
solved by introducing a new LCD micro-display and the photochromic entrance pupil window. The dependence
of the image contrast on the intensity of the illuminator has been studied.
3. Research of the passive intelligent aiming device COMOS
A new “gravitational” general purpose-aiming device has been designed. Therefore, a new type of the wide-
angle miniature optical collimator has been designed. Using an enhanced photolithographic method, a new
ballistic reticle on the curved surface has been designed and produced. For the improvement of reticle
illumination a new research of the fluorescent polymer optical concentrators has been started. Fluorescent
properties of Rhodamine B in the polyurethane matrix have been studied. The concentration of luminator has
been optimised in order to maximise the fluorescent contribution. For the needs of the thin film beamsplitter in
the optical part of COCOS and COMOS, the new methods of sophisticated multilayer design at oblique
incidences have been studied, and the obtained results for different design approaches have been compared.
4. Research of the polyurethane luminators has been performed with an additional purpose – creation of
the high intensity cold light sources in the wavelengths region around 620 nm and tentative application in the
photodynamic therapy. Therefore, a dichroic optical filter for optical pumping at 550 nm and transmittance 600-
650 nm has been designed.
5. Preliminary research of crucial technologies for modernisation of CN-4 and OTG aiming devices,
developing in the Division LAIR, has been continued in two directions.
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resolution. Additionally, preliminary research of photolithographic processes for the remote angle measurement
of 1/5000 has been performed.
Optical design: The new optical systems design for the improved instrumentation has been studied, with the
accent on the improvement of optical resolution and field of view. New options for the invert optical design of
the compound optical systems have been studied.
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Research activities out of the continuous research programme:
− The evaluated sight devices CN-4 for mortars have been delivered according to the Contract with the
Ministry of Defence
− According to the Contract with the Ministry of Defence the evaluation of the functional and field testing of
the sight devices within the artillery sight group has been accomplished: direct sight Cn-1, Panoramic sight
PC-1 and Collimator KH-1. Development of the sight artillery group for the howitzer D30H 120 mm was
finished.
− According to the Contract with the Faculty of Electrical Engineering and Computing (FER) thedevelopment
has been accoplished and the frontal samples of the optical blocs for SIMTREND (The training equipment
for the antitank guided missles "Spigot & Spandrel") has been delivered.
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reflector coatings: design procedures. Applied Optics.
37 (1998) 4249-4253.
Znanstveni radovi u tisku:
1. Peršin, A.; Kopriva, I.: Discrimination of optical
sources using adaptive blind source separation theory,
Applied Optics
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Radovi objavljeni u zbornicima skupova:
1. Zorc, H.; Snowdon, K.; Johnson, R.J.; Morin, S.; A
comparative study of the stability of hard coatings
produced with and without ion assistance, 41st SVC
Annual Technical Conference, Boston, April 1998.
2. Soldo Roudnicky, D.: Application of optical design
software in analysis of "unknown" optical systems,
Proceedings of SPIE, vol. 3573, (Ed. Akos, G;
Lupilovicz, G; Podmaniczky, A.), Optika '98, Budapest
(1998), 417-420

     
Zorc, H.: Ionski asistirana depozicija tankih slojeva,
28.1.1998.
   !
41ST SVC ANNUAL TECHNICAL CONFERENCE
Boston, SAD, 20.-24.04. 1998.
Prilog:
Zorc, H.; Snowdon, K.; Johnson, R.J.; Morin, S.; A
comparative study of the stability of hard coatings
produced with and without ion assistance, predavanje
OPTIKA '98
	 	 
Sudionica: Soldo Roudnicky, D.
Prilog:
Soldo Roudnicky, D.: Application of optical design
software in a analysis of "unknown" optical systems,
poster
5. SUSRET VAKUUMISTA HRVATSKE I SLOVENIJE
Zagreb, Hrvatska, 20.5.1998.
Sudionici: Janicki, V.; Zorc, H.
Prilog:
Zorc, H.; Janicki, V.: Metode dobivanja visokokvalitetnih
  	 
Janicki, V.; Zorc, H.: Usporedba globalne i needle metode
dizajna tankoslojnih sustava, predavanje.
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Tema izvan programa i izvan Zavoda: 
 
VIZUALNA SUČELJA I TEHNOLOGIJA PRIJENOSA ZNANJA VISUAL 
INTERFACES AND KNOWLEDGE TRANSFER TECHNOLOGY 
Dr. sc. Karolj Skala, voditelj teme Suradnici 
na temi: 
Amir Dubravić, magistar elektroteh., asistent 
Darko Kolarić, magistar elektroteh., asistent 
Karolj Skala, doktor elektroteh., znanosti, viši znanstveni suradnik 
 
 
Program rada i rezultati: 
U sklopu teme odvijalo se primijenjeno znanstveno-razvojno istraživanje unutar komunikološkog određenja vizualnih sučelja 
kod hipermedijskih sustava. Razmatrala se uloga i mjesto vizualnih sučelja kao ekstenzije upravljačke linije. Vršila su se 
određenja kod 3D hipermedijskih sučelja u realnom vremenu, sa svojstvom prilagodbe (adaptabilnosti) i dinamičkih značajki 
u VRML okruženju. Ostvarenje prikaz rada na razvoju VWW (Virtual World Webcasting) tehnologije, s posebnim osvrtom 
na mogućnost integracije izvornih tehnologija GlS-a u provedbi GIS-VRML translatora, kao i GPS-a u postupku stvaranja 
kinematičke baze podataka. Izvršena je razrada projektne izvedbe VWW-a u suradnji s CARNet-om. Radilo se na modeliranju 
i oblikovanju vizualnog sučelja za razvoj učinka vatre u realnom vremenu. Postignuto je sagledavanje i analiza očekivanih 
rezultata i moguće primjene temeljem ovog znanstveno-razvojnog istraživanja. U sklopu međunarodne znanstvene integracije, 
VWW je uklopljen u projekt Europske Unije COST#254 uJntelligent Processing and Facilitiesfor Communication 
Terminals". Istraživačka i tematska cjelina se šire objedinjuju u sklopu provedbe i vođenja godišnjeg međunarodnog 
savjetovanja "Multimedia and Hypermedia Systems". Rezultati istraživanja su objavljeni u navedenim radovima u privitku. 
 
 
Research programme and results: 
The research activities in the context of the scientific-development project defined the communicological aspect of visual 
interfaces in hvpermedia svstems. The role and the place of visual interfaces as extensions of the defining line were analvsed. 
The disposition was defined of 3D hvpermedia interfaces in real time with characteristics of adaptabilitv and dvnamic 
properties in a VRML environment. A revievv was completed of work in the development of Virtual World Webcasting 
(VWW) technologv with special attention to the possibilitv of integrating original GIS technologv in GIS-VRML translation, 
as well as GPS in the process of creating a kinematics database. A project version of VWW was prepared in collaboration 
with CARNet. The modelling and designing of visual interfaces for the spread of forest fires in real time was undertaken. The 
nevv application possibilities and expected results were analvsed regarding this scientific-research work. In the context of 
international scientific integration, VWW has been inciuded in the European Union project COST#254 under the title 
"Intelligent Processing and Facilities for Communication Terminals". The research and thematic unit were united in the 
context of organising and chairing the annual international conference on "Multimedia and Hypermedia Systems", The results 
of the research have been published and are cited in the bibliographv. 
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PRILOZI 
Knjige: 
f .  Skala, K.: Optoelektronika, web udžbenik, 
http://www.grf.hr/predmeti/optoelektronika, Grafički fakultet 
Zagreb, 1998. 
 
Pregledni članci i poglavlja u knjigama: 
1. Skala, K.: Hipermedij kao otvoreni tok znanja // 
Obrazovanje za informacijsko društvo / Juraj Božičević (ur.). 
Zagreb: Akademija tehničkih znanosti Hrvatske, 1998. 9-18. 
2. Skala, K.: Cognitive aspects of adaptive hvpermedia 
interface // Signal Processing for Intelligent Terminals / 
Fazekas Kalman (ur.). Budapest: PANEM Ltd., 1998. 31-37. 
 
Radovi objavljeni u zbornicima skupova: 
1. Kolarić, D.; Dubravić, A.; Skala, K. Remote forest fire 
detection svstem. Proceedings of Electronics in Marine, 
Radanović, B.; Jerič, V. (ur.). Zadar, Hrvatska: Elmar, Zadar, 
1998. 80-85. 
2. Medved Rogina, B.; Skala, K. Measuring metastabilitv for 
svnchronizer transient analvses. Proceedings IWSSIP '98, 
Zovko-Cihlar, B.; Grgić, S.; Grgić, M. (ur.). Zagreb, Hrvatska: 
Fakultet elektrotehnike i računarstva Sveučilišta u Zagrebu, 
1998. 240-243. 
3. Skala, K. Virtual world webcasting service, International 
workshop on intelligent Communications and multimedia 
terminals, Tasič, J.; Burnik, U. (ur.). Ljubljana, Slovenia: 
Universitv of Ljubljana, 1998. 111-114. 
4. Skala, K.; Kolarić, S. Intelligent hvpermedia textbook, 
International scientific conference on graphic arts, Lovreček 
Mladen (ur.). Zagreb, Hrvatska : Acta Graphica Publishers, 
1998. 207-215. 
5. Skala, K.; Kolarić, S.; Šoštarec, I.; Žiha, k.; Horvat, V. 
Interaktive collaborative hypermedia textbook, International 
conference on multimedia technologv and digital 
telecommunication Services, Kalman, F. ~(ur.). Budimpešta, 
Mađarska: Scientific Societv for Telecommunications, 1998. 
205-211. 
6. Skala, K; Legović, T.; Risović, D.; Kolarić, D.; Dubravić, A. 
Forest fire detection and evaluation svstem, Proceedings 
Electronics in marine ELMAR '98, Radanović, B.; Jerič, V. 
(ur.). Zadar, Hrvatska : Croatian Societv Electronics in Marine, 
1998. 16-21. 
7. Skala, K.Virtual world webcasting, Electronics in Marine 
Elmar, Radanović, B.; Jerič, V. (ur.). Zadar, Hrvatska: Elmar, 
1998. 313-317. 
8. Skala, K. Nova generacija hipermedijskog prijenosa događanja, 
Zbornik radova Novi mediji 98, Novosel P. (ur.). Zagreb, 
Hrvatska: Fakultet političkih znanosti u Zagrebu, 1998. 105-
112. 
 
 
Diplomski radovi: 
1. Osman, P. Analiza optoelektroničkih metoda skeniranja slike. 
Zagreb: Grafički fakultet, 6. 04. 1998., 65 str., voditelj: Skala, 
K. 
 
Kolokviji i seminari održani u IRB-u: 
1. Skala, K: Adaptabilna dinamička vizualna sučelja, 8.07.1998 
 
Kolokviji i održani u drugim ustanovama-: 
Skala, K.: Istraživanje i razvoj VR webprijenosa, SRCE, Zagreb, 
14.04.1998. 
Skala, K: Hipermedij kao otvoreni tok znanja, Akademija 
tehničkih znanosti Hrvatske, Zagreb, 12.05.98. 
Skala, K.: Elektroničko izdavaštvo i Internet, Grafički fakultet u 
Zagrebu, CARNet tjedan 16.12.1998. 
 
Sudjelovanje u radu međunarodnih organizacija: 
Skala, K. predstavnik Hrvatske u udruženju ICOMT, 
Skala, K. predstavnik Hrvatske u udruženju AACE Central 
European Chapter, 
Skala,    K.    predstavnik    Hrvatske    u    udruženju 
EUROMICRO, 
Skala,  K.  koordinator  iz Hrvatske u- projekt  EU, COST#254, 
Skala,   K.   voditelj   savjetovanja   "Multimedia   and 
Hvpermedia Svstems", 1998. 
 
 
Međunarodni ugovori i suradnja s drugim 
ustanovama: 
Skala, K.: Istraživanje i razvoj webprijenosa prividnih svjetova, 
CARNet, Zagreb 
Skala, K.: Inteligentni agenti u sustavima za učenje na daljinu, 
Univerza v Ljubljani, Fakulteta za elektrotehniko, Slovenija. 
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spektrometrom Varian Gemini-300, radnom stanicom SUN Sparc 4, te opremom za crtanje, tiskanje i
pohranjivanje NMR podataka. Uglavnom se snimaju 1H i 13    	
 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 
snimati i razne druge jezgre u rasponu frekvencija od 30-120 MHz i 280-300 MHz. NMR spektrometar u Institutu
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petrokemijsku industriju kao i edukacija u dodiplomskoj i poslijediplomskoj nastavi.
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su indeksirani u Current Contents-u:
1. 	
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(E)/(Z) Configurational Assignment of 4,7-Dihydro-4-
Hydroxyimino-6-Nitro-1,3-Dioxepins. Croatica Chemica
Acta. 71, 557-571 (1998)
2. ) *   	
	 + ,	  )
 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Phenylated Siloles with 1,4-Epoxy-1,4-
Dihydronaphthalene. Journal of Organometallic
Chemistry. 566, 85-91 (1998)
3. 01! 2 2 )3  . 45 6 	

,	    .- "1 /7 87
Reactions of 6-Deoxy-9-Deoxo-9a-Aza-9a-
Homoerythromycin A 6,9-Cyclic Imono Ether. Journal of
Antibiotics. 51, 893-896 (1998)
4. 4 9 6 	  	
	  *  
Plavec: Structural Dependence of Isotope Effects in 1H
and 13C NMR Spectra of the trans-N-Benzylideneaniline
Imino Group. Spectrochimica Acta A 54A, 327-333
(1998)
5. 4 9 * *,  	
	  6 9	
Hydrogen Bonding Interactions in the 2,2'-Bipyridine-
Pyromellitic Acid Complex. Infrared, Nuclear Magnetic
Resonance and Theoretical Studies. Journal of the
Chemical Society Faraday Transactions. 94, 1051-1056
(1998)
6. Štambuk, N.; N. Kopjar, K. Šentija, V. Garaj-Vrhovac,
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Enkephalin (Peptid-M) on Human Lymphocytes. Croatica
Chemica Acta 71, 591-605 (1998)
7. 	   ; 	   @
)"
Structure Elucidation and Assignment of 1H and 13C
Spectra of the New Fused Cyclobutane-Naphthofuran
Derivative by Two-Dimensional NMR in Different
Solvents. Spectroscopy Letters. 31 989-1000 (1998)
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Pregledni radovi i poglavlja u knjigama:
1. 4 9 	
	  *  	 6
Isotope Effects in NMR Spectra as a Structural Tool for
Organic Molecules, in Recent Advances in Analytical
Techniques, Atta-Ur-Rahman, ur., Gordon and Breach
Science Publishers, Amsterdam, pp. 135-168 (1998)
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Dihydro-3- Isopropyl- 8-Methyl-3H [1,3] Dioxepino
[5,6c]- Pyridin-9-O-yl)- Toluene- 4-Sulfonate. Acta
Pharm. 48, 145-153 (1998)
Radovi objavljeni u zbornicima skupova:
1. 	
	 D. Instrumentalne Metode u Analizi i
Detekciji Ekspolziva, u Zborniku radova seminara:
Eksplozivne tvari u obrani i gospodarstvu (ISBN: 953-
DDEF
FF
GH   @ ! /5 ,	
Zagreb, str. 32-44 (1998)
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SEMINAR: EKSPLOZIVNE TVARI U OBRANI I
GOSPODARSTVU.
Zagreb, 24. travnja 1998.
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Prilog:
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 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1 
Detekciji Ekspoziva, predavanje.
14th Dubrovnik International Course and Conference on the
Interfaces among Mathematics, Chemistry and Computers
’98
Dubrovnik , Hrvatska, 22.-27.06.1998
Sudionik: : 	
	 
Prilog:
	
	  9	 6 +##-! # 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in NMR Spectroscopy, pozvano predavanje.
UGI-SYMPOSIUM, CHEMISTRY OF THE ISOCYANIDE
MCRs AND RELATED TOPICS
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7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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Sudionik: : 	
	 
Prilog:
	
	  0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Effects, pozvano predavanje.
THE 2ND CLUJ-ZAGREB SEMINARY ON
THEORETICAL CHEMISTRY AND SPECTROSCOPY
Cluj Napoca, Rumunjska, 26.-28.10.1998.
Sudionik: : 	
	 
Prilozi:
	
	  Applications of Twodimensional NMR
techniques in Bioorganic Chemistry, pozvano predavanje
	
	  Calculations of Long-Range Deuterium
Isotope Effects in C-13 NMR Spectroscopy, pozvano
predavanje
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ustanovama:
	
	  9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Fizikalno društvo Split, Hrvatska, 11.11.1998.
	
	  NMR Studies of Transition Metals Binding
to Organic and Bioorganic Molecules, National
Institute of Chemistry, Slovenian NMR Center,
Ljubljana, Slovenia, 22.12.1998.
Diplomski radovi:
1. >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merkaptonikotinskom kiselinom. Zagreb: Prirodoslovno-
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2. Bucek, V. Sinteza, 1H i 13C NMR studij α4α5–
izobutilidenpiridoks-3-O-il-p-toluensulfonata. Zagreb:
Farmaceutsko-biokemijski fakultet, 25. 05. 1998., 41 str.,
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3. Bratoš, I. 1H i 13C spektri NMRlariat-etera 6-
karboksimetiloksi-2,3,9,10-dibenzo-16-kruna-5 i njegovih
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Voditeljica: mr.sc. Jadranka Stojanovski
Tel. ++385 1 4560 929, e-mail: jadranka@nippur.irb.hr
Djelatnici:
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Emil Deljanin, dipl. politol., bibliotekar (Rovinj)
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1. Sustav znanstvenih informacija RH - tematski podsustav Prirodoslovlje, koji je u 1998. godini nastavio rad
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2. Hrvatska znanstvena bibliografija - pokrenuta s ciljem da se na jednom mjestu, korištenjem novih
informacijskih tehnologija, objedini cjelovita znanstvena produkcija koja je rezultat rada na
programima/temama/projektima Ministarstva znanosti i tehnologije (http://bib.irb.hr);
3. Centar za online baze podataka (CARNet) koji je nastavio brinuti o bazama Current Contents, Medline i
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Internetu. Kemija u industriji. 47 (1998) 473-475.
2. Stojanovski, J. Centar za online baze podataka
(CARNet). Kemija u industriji. 47 (1998) 377-380.
3. Stojanovski, J. Sustav znanstvenih informacija RH:
tematski podsustav Prirodoslovlje. Kemija u industriji.
47 (1998) 340-342.
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Hrvatske na Web-u. Kemija u industriji. 47 (1998) 415-
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(CARNet). 18.-19.2.1998.
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ABECEDNO KAZALO
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333
	  
Prezime Ime Broj teme Stranica
 Marija T00980705 144
Ahel Ivan T00981003 196
Ahel Marijan T00981501 275
	 	 Andreja T00981008 201
Andraši  T00980103 55
  T00980302 90
Andreis Mladen T00980611 123
 Ivan T00980103 55
Antica Mariastefania T00981101 221
 Tome T00980208 75
Antol Ivana T00980801 152
  T00980608 119
 Tatjana T00980901 167
 Oleg 00980004 214
 Milica T00981009 202
	 Amir T00980701 136
 Darko T00980606 116
	 Vesna T00980902 169
Balog Tihomir T00981107 229
Balzar Davor T00980903 171
	 Goran T00980802 153
Bardek Velimir T00980103 55
 Delko T00981509 289
Basrak Zoran T00980203 68
Bašic Ivan T00980908 179
Batel Renato T00981306 261
 Mijo T00980202 66
Begonja Ana T00981501 275
Begonja Ana 296
Bihari Nevenka T00981306 261
 Nevenko T00980102 52
Bilinski Halka T00980606 116
Biškup Biserka T00980901 167
	 Milica 00980001 249
Blagus Saša T00980201 65
  T00980906 178
		 	 T00980206 72
Bogovac Mladen T00980201 65
	 Nikola T00980501 101
  Marija T00980602 111
 Milivoj T00981106 228
	 Suzana T00981110 233
Bosanac Slobodan T00980605 115
Bosnar Sanja T00980901 167
Brako Radovan T00980101 51
Branica Marko T00981502 277
! Krunoslav T00981001 193
Brdar Branko T00981007 200
	 Ljerka T00980902 169
Breljak Davorka T00981106 228
	 Smiljana T00981510 290
	 Nevenka T00980908 179
 Josip T00980901 167
"	 Anamaria T00981008 201
Bruvo Branka T00981006 198
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Prezime Ime Broj teme Stranica
Budimir Ivan T00980303 93
Burek Blanka T00981107 229
 Milena T00981007 200
	 Vjera T00980604 113
Car Tihomir T00980302 90
#$ Irena T00981503 279
Cindro Nikola T00980203 68
Crljen  T00980101 51
# Ivana T00981102 222
# Vlado T00981502 277
Cvitaš Tomislav T00980601 110
%& Roman T00980203 68
%& Vesna T00980703 140
%' Lipa 00980002 212
% % Gordana T00981001 193
%	 Marcela T00981007 200
%	 Rozelinda T00981506 284
% Josip 296
% Mare T00980704 142
% Dunja T00981507 285
% Jelena T00980611 123
(	 Helena T00981003 196
(	#	 Marina T00981109 232
(	  T00981503 279
( Manda T00980607 117
) Ivan T00980102 52
Degobbis Danilo T00981303 256
Desnica Dunja-Ida T00980301 90
Desnica Uroš T00980301 90
Devescovi Massimo T00981308 263
) Eduard 205
Domazet-Lošo Tomislav T00981006 198
) Miroslav T00980103 55
) * T00980605 115
)	 + T00980903 171
Drašner Antun T00980906 178
) Pavo T00980301 90
)	 Amir T00980003 317
) Denis T00980206 72
)& Goran T00980102 52
Durajlija Sonja T00981006 198
) Senka T00981002 194
+	 Tamara T00981303 256
+ Damir T00981001 193
+ Renata T00981502 277
,- Mirjana T00980801 152
Erk Marijana T00981511 292
Etlinger  T00980301 90
.  Maja T00981306 261
." Stjepko T00980206 72
./	 Ana T00981008 201
.&	/	 Nada T00980602 111
Fonjak Mirjana T00981302 254
Frkanec Leo T00980703 140
Fuks Dragica T00981304 258
Fulgosi Hrvoje T00981005 197
. Krešimir T00980303 93
Gabrilovac Jelka T00981106 228
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Prezime Ime Broj teme Stranica
0	 Andreja T00980303 93
Gall-Trošelj Koraljka T00981103 223
Gamberger Dragan T00980501 101
Gamulin Vera T00981003 196
0&	  T00981503 279
0  T00981508 287
Glasovac Zoran T00980801 152
0 Marijan T00980903 171
Gracin Davor T00980302 90
Grahek  T00981509 289
Graovac Ante T00980606 116
Grce Magdalena T00981104 224
Grdiša Mira T00981104 224
0 Biserka T00980903 171
Guberina Branko T00980102 52
1)2 Helena T00981107 229
Hacmanjek Mato T00981506 284
1 Olga T00980602 111
1 Mirko T00981109 232
Hamer Bojan T00981306 261
Hameršak Zdenko T00980701 136
1	 Silva T00981104 224
Hegediš Ksenija 00980002 212
Herceg Marija T00980608 119
Horvat Raul T00980204 69
Horvat Jaroslav T00980704 142
Horvat Štefica T00980704 142
Horvath Laszlo T00980602 111
1	 Nada T00980207 73
1		 Višnja T00981507 285
1	 Dubravka 00980002 212
Hrs-Brenko Mirjana T00981302 254
Hršak Ivo T00981107 229
Hršak Dubravka T00981501 275
Husnjak Koraljka T00981104 224
 Ljubimka T00981302 254
Ilakovac Kveder Marina T00980609 121
	 Ingrid T00981303 256
Ivanda Mile T00980303 93
		 Siniša 236
Iveša Ljiljana T00981302 254
	" Tomislav T00980205 70
		 Nadica T00981508 287
Jakas Andreja T00980704 142
Jaklin Andrej T00981302 254
$ Milko T00980206 72
$  T00981306 261
$	 Ivica T00981305 260
$"	 Maja 00980001 249
Jernej Branimir 00980002 212
$ Milan T00980703 140
Jonke Larisa T00980103 55
Jurin Mislav T00981110 233
Kadija Krešo T00980208 75
!&	 Sanja T00981104 224
! Darinka T00980703 140
! Maša T00981102 222
! Branka T00980904 174
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Prezime Ime Broj teme Stranica
! Stanko T00980204 69
!"" Saša T00980601 110
Kekez Dalibor T00980204 69
Kezele Nenad T00980601 110
Kiralj Rudolf T00980608 119
Kirin Davor T00980303 93
Kirin  T00980801 152
! Branimir T00981010 203
Klasinc Leo T00980604 113
!	 Andrea T00980803 155
Kniewald Goran T00981502 277
!3 Biserka T00980608 119
! Darko T00980003 317
Komac Marijana T00980607 117
!45	 Šebojka T00981504 281
Kontrec Darko T00980701 136
Kontrec Jasminka T00980902 169
Korolija Milorad T00980203 68
!	 Cleo T00980901 167
! Katarina T00981509 289
!	 Branka T00980604 113
!	 Solveg T00981508 287
!		 Boris T00980803 155
!		 Krešimir T00980803 155
Kozar Sonja T00981511 292
Kozarac Zlatica T00981503 279
Kragol Goran T00980702 138
Krajcar Valter T00981305 260
!  Ines T00980207 73
Kralj Damir T00980902 169
! Sanja T00981510 290
! Milica T00980204 69
! Zvonko T00980204 69
!" Ljiljana T00981106 228
!" Ivan T00980901 167
!" Damir T00981503 279
Kurelec Branko T00981510 290
Kušec Rajko T00981105 227
! Borka T00981101 221
!" Milivoj T00981305 260
Kvastek Krešimir T00981507 285
Labura  T00981302 254
5 Biljana T00980204 69
5	 Tarzan T00981508 287
Lerš Nella T00981001 193
Lesac Andreja T00980701 136
Levanat Sonja T00981102 222
5	    00980004 214
5	 Milivoj T00981504 281
Lucu % T00981308 263
5 Bono T00980606 116
Lugomer Stjepan T00980303 93
5 Marija T00980608 119
5 Lada T00981003 196
5 Stipe T00981509 289
5 Nikola T00981005 197
5 Ante T00980204 69
5 Ante, ml. T00980208 75
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Prezime Ime Broj teme Stranica
5	 Edina T00980701 136
Mück-Šeler Dorotea 00980001 249
Magnus Volker T00981010 203
- Maja T00980701 136
Majerski Kata T00980702 138
-	 Janja T00980703 140
- Zvonimir T00980803 155
-	 Aleksandar T00980502 103
-	 Miroslava T00980903 171
- Ivan T00980501 101
-  T00981010 203
Marotti Tanja T00981107 229
Martin Kleiner Irena T00981106 228
Martinis Mladen T00980104 57
-	 Suzana T00980601 110
Mary Sopta Marija T00981009 202
- Maja T00981007 200
-	 Davor T00981302 254
Medved-Rogina Branka T00980502 103
- Zlatko T00980802 153
-  T00980102 52
Meljanac Stjepan T00980103 55
Merunka Dalibor T00980610 122
-	 Nevenka T00981006 198
Metelko Biserka T00981010 203
Michieli Ivan T00980502 103
- Milena T00981306 261
-6	 Branka T00980904 174
-6 Goran T00981502 277
Mikac Nevenka T00981502 277
- Andreja T00981003 196
Mikuta-Martinis Vesna T00980104 57
- Goran T00980906 178
Milin Matko T00980201 65
-	 Momir T00981507 285
- + T00980201 65
- Saveta T00980904 174
Mintas Pavle T00981502 277
-	 Danijela T00981304 258
-	! Kety 00980001 249
Mlakar Marina T00981502 277
- Sanja T00980705 144
--	 Andrea T00980301 90
-6 0	 Vlasta T00980303 93
Moslavac Davorka T00980701 136
Mravinac Brankica T00981006 198
- Svetozar T00980903 171
Nöthig-Laslo Vesna T00980902 169
Najdek Mirjana T00981304 258
* Hrvoje T00980102 52
* Sonja T00980606 116
* Daniela T00981008 201
* Bene T00980102 52
Novak Predrag T00980802 153
Novak Renata T00981110 233
Novak Doumbouya Nana T00980801 152
Novak-Despot + T00981008 201
7 Bogomil T00980207 73
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Prezime Ime Broj teme Stranica
7	 Dario T00981502 277
7	 Darko 00980002 212
76	 Mato T00980604 113
Osmak Maja T00981008 201
7" Mirjana T00981307 262
7" Bartolo T00981307 262
Palle Davor T00980103 55
3	 Matija T00980906 178
3 Zoran T00981305 260
Passek Kornelija T00980102 52
3	  T00980206 72
3	  76
3	 Jasminka T00981103 223
3	 Krešimir T00981104 224
3	 Jasenka T00981511 292
3	1 Dijana T00981308 263
3		 Mladen T00980301 90
3 Jadranka T00981505 283
3  T00980604 113
3	 Mirko T00981505 283
Perica Ante T00980103 55
3 Danka 00980001 249
3 Berislav T00980608 119
Peršin Anton T00981601 312
Petanjek Ines T00980803 155
3	 Dragutin T00981002 194
3	 Mirjana T00981002 194
3	 Danilo T00981008 201
3	 Siniša T00981307 262
Piantanida Ivo T00980703 140
Picer Mladen T00981512 294
Picer Nevenka T00981512 294
Pifat-Mrzljak Greta T00980609 121
Pisk Krunoslav T00980205 70
Pivac Branko T00980301 90
Pivac Nela 00980001 249
3		 Branka T00981510 290
3 Ivanka T00981502 277
3 Pavica T00980908 179
3	 Dejan T00980607 117
3	 Marta T00981503 279
Plohl Miroslav T00981006 198
3 Biserka T00981108 231
3 Marija T00981104 224
3&	 Stanko T00980903 171
3&	1 Marijana T00981104 224
3 Miroslav T00980610 122
3	 Velimir T00981507 285
Prebeg Tatjana T00981005 197
Precali Robert T00981303 256
3 Irina T00980905 176
3 Staša T00981304 258
Rac Mladen 00980004 214
 Marko T00981111 234
 Nikola T00980302 90
 Tomislav T00981304 258
Rakvin Boris T00980610 122
Ranogajec Franjo T00980905 176
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Prezime Ime Broj teme Stranica
Ranogajec-Komor Maria T00980904 174
Raspor Biserka T00981511 292
Raza Zlata T00980701 136
 Dušan T00980904 174
 Dubravko T00980201 65
	 Dubravko T00980303 93
 Mira T00980903 171
Ristov Strahil T00980502 103
Roje Marin T00980701 136
 Maja T00980704 142
Rubelj Ivica T00981007 200
 Ivica T00981505 283
 Aleksandar T00980605 115
7 Ivanka T00980903 171
Salaj-Šmic Erika T00981001 193
Salopek-Sondi Branka T00981010 203
Sauerborn Roberta T00981510 290
 Bogdan T00981505 283
Sekušak Sanja T00980605 115
Skala Karolj T00980003 317
Slade Neda T00981103 223
&	 Milivoj T00981109 232
Smital Tvrtko T00981510 290
Smodlaka Nenad T00981304 258
 Vilko T00980802 153
 Neven T00980201 65
Soldo Roudnicky Dunja T00981601 312
Sondi Ivan T00981507 285
" Dunja T00980601 110
 Vitomir T00981601 312
	 Silvana T00981106 228
&	 Vesna T00981502 277
&	 Mario T00980204 69
	 Ranko T00981111 234
3	 	 T00981506 284
 Boris T00980901 167
Supek Ivan T00980202 66
& Nastjenjka T00981303 256
 Tihomir T00980205 70
	 Vesna T00981508 287
Szilner Suzana T00980203 68
Šafar Cvitaš Dunja T00980702 138
' Branko T00980301 90
' Ankica T00980903 171
Šimaga Šumski T00980705 144
Šimek Višnja T00980802 153
Šips Leopold T00980104 57
Širac Siniša T00980908 179
Škare Danko T00980702 138
Šlaus Ivo T00980202 66
Šmit Ivan T00980905 176
Šmuc Tomislav T00980501 101
'	 Damir T00980101 51
'  T00980906 178
Štambuk Nikola T00981108 231
'  Hrvoje T00980102 52
'  Igor T00980602 111
'  Goran T00980903 171
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Prezime Ime Broj teme Stranica
Štefulj Jasminka 00980002 212
'	 Zdravko T00981302 254
Šuman Lidija 235
Šumanovac Tatjana T00980702 138
' Vitomir T00980701 136
Šurija Budimir T00981502 277
Švarc Alfred T00980202 66
Šverko Višnja T00981107 229
Švob Dubravka 00980001 249
8 8 T00980206 72
8	 Goranka T00981104 224
8& Nataša T00981501 275
8& Nataša 296
8" Senka T00981501 275
8 Emin T00981506 284
8 Zlatica T00981506 284
Tisaj Krešimir T00981601 312
8 Zdenko T00981005 197
8 Iva Marija T00980606 116
Tomaš Marin Slobodan T00980101 51
8 Vlasta T00980602 111
Tomec Marija T00981506 284
8 Sanja T00980608 119
8	 Maja T00980602 111
8	 Gordana T00981110 233
8& Mladen T00980906 178
8&3&	 Natalija T00981506 284
8& Josip T00980102 52
Traven Ana T00981009 202
Travizi Ana T00981302 254
8		  T00981001 193
8 Nenad T00980606 116
Trojko Rudolf T00980906 178
806 Ivana T00981105 227
Tumir Lidija-Marija T00980703 140
8	 Aleksandra T00980301 90
8 Ljerka T00980607 117
8	 Ante 00980002 212
9	 + T00981006 198
Urli Natko T00980301 90
/  T00980611 123
/) 	 Lidija T00980704 142
/	 Neda T00981507 285
/ Branko T00980904 174
Veksli Zorica T00980611 123
/	 Jelena T00980702 138
/ Astrea T00981509 289
/8& ) T00980802 153
/	 Vladimir T00980701 136
/	 Marijana T00980702 138
Višnjevac Aleksandar T00980608 119
Vitale Ljubinka T00980705 144
Vitale Branko T00981105 227
/6	 Ksenija T00981002 194
/	  T00980502 103
/	 Marija T00980908 179
/	 / T00981503 279
341
Prezime Ime Broj teme Stranica
/ Danilo T00980208 75
Vujaklija Dušica T00981003 196
/ Bojana T00980705 144
/	 Lidija T00981008 201
/	 Marijan T00981507 285
Wrischer Mercedes T00981005 197
Zadro Mile T00980201 65
Zahradka Davor T00981002 194
Zahtila Elvis T00981302 254
Zavodnik Dušan T00981302 254
Zavodnik Nevenka T00981302 254
: Marina T00981504 281
Zorc Hrvoje T00981601 312
Zovko Nikola T00980102 52
Zrinski Irena T00980801 152
	 Neven T00981110 233
	 Ivanka T00980704 142
 Biserka T00980703 140
 Mladen T00980703 140
		 Tomislav T00980605 115
 Vera T00981508 287
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kemije, biologije, geoznanosti, te temeljnih medicinskih
znanosti. Prioriteti Instituta su ona temeljna i primijenjena
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vremena. Institutska znanstvena proizvodnja iznosi oko
40 posto znanstvene proizvodnje Republike Hrvatske.
Ukupna znanstvena djelatnost organizirana je u 12 zavoda
i to u zavodima za: teorijsku fiziku, eksperimentalnu
fiziku, fiziku materijala, elektroniku, fizikalnu kemiju,
organsku kemiju i biokemiju, kemiju materijala,
molekulnu genetiku, molekulnu medicinu, laserska i
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founded as the Institute of Theoretical Physics in 1950.
Nowadays the Institute is the largest and the most
significant scientific institution in Croatia with about 400
scientists active in the areas of physics, chemistry,
biology, Earth sciences and fundamental medicine. The
priorities of the Institute are in the areas of basic and
applied research which are often beyond the capabilities
of a single university department. The multidisciplinary
character of the Institute enables a synergistic
interdisciplinary approach in solving the intricate and
demanding scientific problems of modern society. Its
scientific output represents about 40 % of the scientific
production of the Republic of Croatia. The research
activities are organised within 12 divisions, namely,
Theoretical Physics, Experimental Physics, Materials
Physics, Electronics, Physical Chemistry, Organic
Chemistry and Biochemistry, Materials Chemistry,
Molecular Genetics, Molecular Medicine, Laser and
Atomic Research, Environmental and Marine Research.
A part of the marine research is carried out at the Adriatic
Coast in Rovinj. The Institute cherishes intense
international cooperation with a number of institutes,
universities and agencies all over the world. The Institute
also participates in graduate and postgraduate studies at
Croatian and foreign Universities.
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ZGRADE ZAVODI
BUILDINGS DIVISIONS
I ZTF, ZEF, ZFM, ZE, ZMG, B, RC
II ZTF, ZEF, ZFM, ZE, ZOKB, B
III ZOKB, IMO, ZKM, B
IV ZOKB, ZIMO, NMR, ZMG
V ZMM, ZMG, B, RC
VI ZFM, ZKM
VII ZKM
X ZIMO, ZKM
B1, B2 ZMM
CK ZEF
CK1 ZMG, ZIMO
CK2 ZEF, ZKM, ZIMO
C ZIMO
L ZLAIR
VDG ZEF Van de Graaff accelerator
A administracija administration
P ulaz  entrance
R1, R2, R3 radionice workshops
r restoran restorant
LEGENDA LEGENDS
ZTF Zavod za teorijsku fiziku Theoretical Physics Division
ZEF Zavod za eksperimentalnu fiziku Division of Experimental Physics
ZFM Zavod za fiziku materijala Division of Materials Physics
ZE Zavod za elektroniku Division of Electronics
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 	 Division of Physical Chemistry
ZOKB Zavod za organsku kemiju i biokemiju Division of Organic Chemistry and Biochemistry
ZKM Zavod za kemiju materijala Division of Materials Chemistry
ZMG Zavod za molekularnu genetiku Division of Molecular Genetics
ZMM Zavod za molekularnu medicinu Division of Molecular Medicine
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Dubrovnik, May 18, 1711. – Milan, February 13, 1787.
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was born in Dubrovnik, Croatia. He was educated at the
Jesuit Collegium in Dubrovnik and Rome. Rugjer
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European humanistic tradition. He was a physicist,
mathematician, astronomer and philosopher. As
profesional scientist he travelled through and worked in
many European countries. His most important works are:
“Theory of Natural Philosophy”, “On the Sunspots”,
“Works on Optics and Astronomy”, “The Elements of
General Mathematics”, “On the Divisibility of Matter and
the Elements of Bodies”.
